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MEASURING FIDELITY OF IMPLEMENTATION USING
THE SURVEY OF ENACTED CURRICULUM
ABSTRACT
The proper implementation of a curricular program is crucial in ensuring that the 
curricular content and learning intentions are delivered to students consistently and 
reliably. This being the case, it is essential that newly adopted curricular initiatives are 
evaluated for fidelity to the program’s original standards. Currently, state and federal 
regulations require teachers to use instructional programs that have been shown to be 
effective through “scientifically based research” (Slavin, 2003). To satisfy the 
“scientifically based research” requirement of NCLB, curricular programs undergo 
rigorous efficacy and effectiveness testing to ensure that the program’s standards are 
indeed valid. To further measure the validity, efficacy and effectiveness testing is often 
accompanied by fidelity of implementation (FOI) assessments (Century, Freeman, & 
Rudnick, 2008). FOI assessments serve to ensure that curricular programs are delivered 
to the standards prescribed by the original program model (Carroll et al., 2007; Century et 
al., 2008; Gresham, MacMillan, Boebe-Frankenberger, & Bocian, 2000; National 
Research Council, 2004 Reschly & Gresham, 2006; Schoenfeld, 2002).
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2Chapter 1: Introduction 
Research Problem
The proper implementation of a curricular program is crucial in ensuring that the 
curricular content and learning intentions are delivered to students consistently and 
reliably. This being the case, it is essential that newly adopted curricular initiatives are 
evaluated for fidelity to the program’s original standards. The No Child Left behind Act 
(NCLB) (2001) forever changed the way educational programs in the United States were 
evaluated. One of the most dramatic changes was the requirement that teachers use only 
instructional programs that have been shown to be effective through scientifically based 
research (Slavin, 2003). To satisfy the “scientifically based research” requirement of 
NCLB, curricular programs should undergo rigorous efficacy and effectiveness testing to 
ensure that the program’s standards are indeed valid. To further measure the validity, 
efficacy and effectiveness testing is often accompanied by fidelity of implementation 
(FOI) assessments (Century, Freeman, & Rudnick, 2008). FOI assessments serve to 
ensure that curricular programs are delivered to the standards prescribed by the original 
program model (Carroll et al., 2007; Century et al., 2008; Gresham, MacMillan, Boebe- 
Frankenberger, & Bocian, 2000; National Research Council, 2004 Reschly & Gresham, 
2006; Schoenfeld, 2002).
Unfortunately, even if an educational program fares well during efficacy and 
effectiveness testing, it may fail in actual practice. The reason for this is contextual
3dissonance. Specifically, the testing environment differs, to varying degrees, from the use 
environment. Contextual dissonance occurs for a variety of reasons, many of which are 
beyond the ability of a school or teacher to influence. Because of this, educational 
researchers and leaders must search for other factors over which they do have control. 
One such factor that is pedagogically relevant is the level of fidelity between a 
curriculum’s standards and the instruction being delivered. By examining the correlation 
between a curriculum’s standards and the amount of time and depth a teacher spends on 
teaching these standards, educational researchers and leaders may measure a teacher’s 
FOI for a curricular program (Smithson & Collares, 1995).
Background
Case for fidelity of implementation. As stated previously, there are many 
variables that determine whether or not a curricular program is implemented successfully. 
This, in and of itself, presents a clear case for the need to evaluate the FOI of curricular 
programs. Specifically, because some variables fall outside a school’s sphere of 
influence, it is all the more important for a school to examine the variables it can control 
to ensure that an acceptable FOI level is being attained. Understanding that 
educational contexts differ greatly, and that these same differences affect teachers and 
students, educational programs are ideally designed to accept a certain degree of variation 
(Dusenbury, Brannigan, Falco, & Hansen, 2003; Ruiz-Primo, 2005). Even so, there is a 
point of failure inherent in all programs, educational or otherwise, where, when achieved, 
the integrity of the program becomes irreconcilably compromised. FOI assessments have 
the ability to measure exactly what the point of failure for a given program is, as well as
4exactly how much variance from the program’s original construct is acceptable 
(Dusenbury et al., 2003).
Unfortunately, while the utility of FOI assessments has been accepted for the past 
30 years in the fields of medicine, health services, and business, there is currently little 
research regarding FOI in the field of education (Dusenbury, Brannigan, Hansen, Walsh, 
& Falco, 2005; Fullan & Pomfret, 1977; Lynch & O’Donnell, 2005). In fact, not one 
education specific definition of FOI or any instruments for measuring FOI exists; neither 
is there a list of specific strategies for using such tools to conduct a FOI assessment 
(Ruiz-Primo, 2005; Dusenbury et al., 2003). Typically, educational researchers develop 
their own FOI metrics based upon their particular interests, and then use these metrics to 
prove what they already think is happening (Century et al., 2008). What this amounts to 
is not truly measuring how well the program’s standards are being implemented (actual 
fidelity), but rather looking to prove a metric developed by the researcher (perceived 
fidelity) (O’Donnell, 2008; Ruiz-Primo, 2005).
In an effort to unify FOI assessment and leave such transitive metrics behind, 
educational scholars have begun to recognize the need to look across different 
disciplines, and find ways to adapt these FOI assessments to fit an educational context 
(Remillard & Bryans, 2004). Several scholars argue that since curricula are often 
packaged as a program or intervention, it is reasonable to assume that the same efficacy, 
effectiveness, and point of failure criterion that affect programs in other disciplines apply 
to curricula as well (Remillard & Bryans, 2004; Usiskin & Dossey, 2004). This being the 
case, and in order to mitigate curriculum failure, the need for educational leaders to
5ensure that programs are being properly implemented by both administrators and teachers 
is readily apparent.
But why is assessing the fidelity of implementation so critical to curriculum? In 
1976, Berman and McLaughlin described implementation as a “bridge between a 
promising idea and its impact on students” (p. 349); in other words the bridge between 
the standards and the students is instruction. From this point of view; instruction is one of 
the most critical factors in a curricular program because it directly affects student 
outcomes. Further, Dusenbury et al. (2003) asserted that while the field of education is 
thick with curricular innovations, instruction used to implement these curricular 
innovations is often not implemented to standard, thereby actually increasing the risk of 
negative student outcomes. Simply put, instruction is critical to ensuring students receive 
the curriculum as intended, and the FOI of a curricular program must be carefully 
monitored to ensure that instruction is aligned to the curricular program’s standards.
FOI Evidence
Across the literature, there is research that supports the need to implement 
curriculum consistent with the program’s standards. In examining the effects that FOI has 
on students, Stein and Kaufman (2010) found that a teacher’s fidelity to curricular 
standards has a positive measureable impact on student learning. Other scholars and 
researchers have even argued that a teacher’s fidelity to curricular standards impacts 
student achievement more than a teacher’s education, experience, or mastery of 
pedagogical techniques (Stein & Kaufman, 2010; Remillard & Bryans, 2004). 
Considering all of this, there is a clear need to further study and examine how FOI
6assessments can help teachers and educational leaders implement curricular program 
standards more efficiently and effectively.
Establishing a high level of FOI is an integral part of the evaluation equation to 
ensure students are delivered curriculum to the standard. In considering just how to 
undertake such an effort, Rivkin, Hanushek, and Kain (2005) emphasize that the work of 
Berman and McLaughlin (1976) must be carefully considered when developing a FOI 
plan. Berman and McLaughlin (1976), as well as other scholars, have opined that the 
three primary aspects related to three primary agents must be considered for a FOI 
evaluation to be effective; these are conveyed in Table 1.
Table 1
Aspect and Agent Relationship in FOI Evaluations
Aspect Agent
Program design Curriculum developers
Program adherence School leadership
Program exposure and dosage Teachers
Note. Berman and McLaughlin (1976); Century et al. (2008); Dusenbury et al. (2003); 
Kurki, Boyle, and Aladjem (2006); Wayne and Youngs (2003); Rivkin et al. (2005).
8This study shall examine the third aspect: program exposure and dosage.
Exposure and dosage is the teacher’s responsibility to deliver the curriculum to the 
students in the right amount, the right way, and to standard; in other words, the 
instruction provided the students must align to the curricular program’s standard. Because 
research has demonstrated that instruction has a sizable impact upon students, it is only 
proper to further study its role in FOI evaluations (Stein & Kaufman, 2010; Remillard & 
Bryans, 2004). This can be costly, however, in terms of manpower and money. Most FOI 
studies across the literature rely upon extensive direct observation, interviews, and 
artifact examination (Fletcher et al., 2010). For this reason, it is beneficial to build upon 
existing research and constructs in order to explore more efficient and cost effective ways 
of determining teacher FOI, thereby adding to this fledgling field of study.
Existing Constructs
Currently, there is no single agreed upon construct specifically designed to 
measure FOI. This being the case, it is necessary for educational researchers and leaders 
to examine existing constructs that have the ability to measure one or more of the three 
aspects of FOI. For this study, and since only the third aspect of FOI (exposure and 
dosage) is being examined, the Survey of Enacted Curriculum (SEC) was chosen (Porter 
& Smithson, 2001). The SEC was developed in collaboration with the Council of Chief 
State School Officers at the University of Wisconsin through a grant from the National 
Science Foundation. The purpose of the SEC is to assist educational researchers and 
leaders in improving curriculum and curriculum exposure in order to increase student 
achievement. On a deeper level, the SEC may also be used to examine how teachers may
9more closely align their instruction with established standards, and determine the strength 
of the relationship between instructional changes and student learning and achievement.
The SEC was also chosen due to its unique ability to accurately measure the 
relationship between the exposure and dosage of a curricular program and the curricular 
program’s standards (Smithson & Collares, 1995). Specifically, the SEC will be used to 
compare the instruction being provided to the students to the curricular standards. A 
comparison of these variables will reveal how closely aligned the delivered instruction is 
to the established curricular standards, and, from this, a teacher’s level of FOI to 
curricular program may be determined.
Need for Evaluation
The importance of curricular programs being implemented with a high level of 
FOI is supported throughout the literature, often being cited as a critical component to 
positively affecting student outcomes (Remillard & Bryans, 2004; Stein & Kaufman, 
2010). In the case of this study, the school in question implemented a new K-6 
mathematics curriculum in academic year (AY) 12-13. The school’s leadership has found 
that the AY 12-13 Terra Nova standardized achievement tests across grades K-6 had 
decreased by an average of five points from the preceding years (AY 10-12 avg.=84; AY 
12-13 avg. = 79). The school further found that the decrease in student achievement was 
equally spread across all grades tested; that is to say that no one specific grade stood out 
as being the cause of the decrease in student achievement.
In examining this decrease, it was also found that there were no dramatic changes 
in student population, faculty, funding, school leadership/personnel, or state standards. 
The only relevant change within the school itself was the adoption of the new
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mathematics curriculum. In considering this aspect of the problem, it was assumed that 
since a majority of the other variables that affect student achievement were in a relative 
steady state, one possible aspect that had not been considered was the level of fidelity the 
curriculum was being implemented with. In unpacking exactly how to measure the FOI, 
it was determined that the best way to accomplish this was to measure how closely the 
instruction being provided was aligned to the curricular program’s standards.
Context of the Proposed Study
The study will be conducted at a parochial school (School A) located in the 
Northern Virginia area. The school serves approximately 445 clients in grades 
kindergarten through grade eight (K-8), and is of average size when compared to other 
Parochial and private K-8 schools in the neighboring areas (Figure 1). The student 
demographics for School A’s student body is very homogeneous, with 89% of the student 
body identifying as being white (Figure 2).
School A also decidedly serves upper middle class clients as demonstrated by 
both local tax assessments and the income level of the client families (Figures 3 and 4).
Figure 1
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School A Student Enrollment by Grade Level CY13-14
60
40
20 45
51 52 51 49 48 58 43
J T  <>* J ' J?<$ &  &  &  (y &  Or &
u Student Enrollment
Figure 2
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Figure 3
School A and Neighboring Counties’ Tax Base
School A 2013 tax base by county 
School A County 1.07/$100.00 assessed value
County B ,88/$100.00 assessed value
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Figure 4
School A Average Family Income Distribution
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School A’s students have also historically performed very well on high stakes 
tests. However, it should be noted that unlike public schools, who generally use criterion- 
referenced tests to measure achievement, School A, like most other Parochial schools, 
uses the Terra Nova battery of tests. The Terra Nova tests are norm-referenced multiple- 
choice tests for grades 2 through 4, and multiple-choice and short answer tests for grades 
5 through 8. The Terra Nova tests measure student achievement in reading, language arts, 
mathematics, science, social studies, vocabulary, spelling, and other areas. Comparing 
student scores using the Terra Nova test is meaningful because, unlike a criterion- 
referenced test, which measures a student’s mastery of a specific subject, norm- 
referenced tests measure a student’s score against the scores of his/her peers (see Figure 
5).
Conceptual Framework of the Study
Since many aspects impact FOI, and it was not feasible to examine all of these 
aspects, this study measured FOI by comparing the instruction (exposure and dosage) to 
the curricular program’s standards (topic and cognitive demand). This framework is 
expressed graphically in Figure 6.
Logic Model of the Study
The purpose of the logic model is to provide the overarching framework for 
describing the relationships between inputs, outputs, and outcomes (Mertens and Wilson, 
2012). Its sole purpose is to graphically depict the approach used to plan, implement, and 
report this study (Figure 7).
Figure 5
School A Average Terra Nova Score AY12-13
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Purpose of the Study
The purpose of this study is to utilize mixed methods to measure the FOI of 
School A’s third and fifth grade mathematics curricula. The study will use the SEC to 
measure the relationship between curricular standards (topic and cognitive demand) and 
the instruction (exposure and dosage) provided to the students. Concurrently, fidelity will 
be explored using teacher interviews at School A. Both collection efforts will serve to 
frame, qualify, and quantify the findings of the SEC. Lastly, the execution of this study 
will lay the groundwork for School A to develop and implement its own FOI assessments 
in the future.
Goals of the Study
The goals of the study are to provide School A with an accurate picture of the 
level of FOI of the mathematics curricula for grades three and five, and help develop the 
internal capacity of School A to independently measure FOI of its curricula.
Objectives of the Study
The objectives of the study are to:
1. Identify an instrument that may be used to measure a curricular program’s 
FOI.
2. Define a method for employing the instrument.
3. Collect and analyze data garnered from the instrument and interviews.
4. Summarize findings and translate application for future use within school A. 
Scope of the Study
The study’s scope is the FOI of school A’s third and fifth grade mathematics 
curricula.
20
Mission of the Study
The mission of the study is to develop a methodology for the measurement of FOI 
in order to ensure that curricular programs are implemented with a high degree of 
fidelity.
Research Questions
The study has two primary research questions:
RQ 1. What is the level of FOI for the grade three mathematics curriculum in 
school A?
RQ 2. What is the level of FOI for the grade five mathematics curriculum in 
school A?
By determining the level of FOI of both of these grades, school A will be provided the 
information needed to ensure that the instruction being delivered to the students is indeed 
aligned and faithful to a curricula’s standards. Further, information gathered during the 
course of this study may be used by school A to determine if their teachers require 
additional training or professional development in order to provide students with 
instruction more closely aligned to the curricula’s standards.
Definitions of Terms
Adherence. Adherence is a teacher or school’s compliance with the curricular and 
instructional guidance as defined and written by the curriculum designers (Lynch & 
O’Donnell, 2005).
Alignment. A measure of how well a given teacher’s enacted curriculum mathches 
a curriculum program’s standards; both in grade level and cognitive depth.
21
Contextual Dissonance. Contextual dissonance occurs when the context a 
program or intervention is implemented in is not the same as the context in which the 
program or intervention was tested in.
Critical Components. These are essential elements of a curricular program that, if 
not implemented properly, adversely affect the integrity and effectiveness of the 
curriculum program.
Curriculum. A written document that details how the curricular standards are to 
be implemented and assessed.
Fidelity o f Implementation (FOI). The measure of the extent to which a program 
or intervention adheres to the original program or intervention’s standards (Mowbray et 
al., 2003; Ruiz-Primo, 2006).
Implemented Curriculum. The skills and material presented in the classroom.
Intended Curriculum. The standards of how the programs skills and material are 
to be presented.
Intervention. A deliberate change focused on garnering specific results 
(Dusenbury et al., 2003).
Modification. Also referred to as adaptations, modifications are changes in the 
delivery of an existing program (Vartulli & Rohs, 2009).
Opportunity to Learn. The level of exposure to curricular content that students are 
responsible for (Husen, 1967).
Standard. A level of quality or attainment.
Survey o f Enacted Curriculum (SEC). An instrument that may be used to measure 
exposure (instruction) and dosage (cognitive demand).
22
Survey o f Instructional Content. A section of the SEC that collects the topic a 
teacher teaches, and level of cognitive demand that a topic is taught at.
Limitations
The limitations of this study are those aspects that the researcher cannot or fails to 
control (Creswell, 2009). The limitations for this study are as follows:
1. The context of the study is small, therefore the ability to generalize the 
findings are limited.
2. The study is merely a “snapshot” (cross-sectional) of the level of FOI during 
the time the study was conducted; it is not a comprehensive depiction of the 
level of FOI throughout the course of the school year (longitudinal).
3. The primary survey instrument (SEC) is a self-reporting instrument.
4. No analysis of student outcomes will be conducted.
5. The study focuses only on two aspects of FOI (exposure and dosage), and 
therefore did not account for many of the other factors that affect FOI, such as 
causal factors.
6. No cross checking of SEC collected data will be conducted by using student 
surveys, as it is assumed that the teachers will be forthright in their answers.
Delimitations
The delimitations are researcher imposed restrictions that were intentionally used 
during the course of the study. This study’s delimitations are as follows:
1. The researcher chose only to measure the level of FOI for the curricula’s 
standards.
2. The study’s context did not wish to expand the study to include student 
outcomes or causal factors that relate to the level of FOI of a program.
Summary
Chapter 1 provided an overview of why FOI assessments are important to 
education, the purpose and rationale for the study, and the context of the study. Chapter 2 
will consist of a literature review which will synthesize current constructs to best 
implement a FOI assessment.
Chapter 2: Review of the Literature
In reviewing the literature regarding fidelity of implementation (FOI), it was 
discovered that gaps between understanding exactly what fidelity is, and the importance 
it plays in properly implementing mathematics curricula exits. This chapter shall 
synthesize the current consensus as to the role fidelity plays in mathematics curriculum 
implementation, and provide the underpinnings for the instrument, the Survey of Enacted 
Curriculum (SEC), which will be used to conduct the FOI assessment of School A’s third 
and fifth grade mathematics curricula. In order to accomplish this, the chapter will be 
broken into the following sections: (a) why examine FOI in mathematics?; (b) a brief 
history of FOI; (c) FOI uses; (d) criteria and methods for FOI assessments; (e) a review 
FOI data collection methods; (e) using the SEC for FOI and; (f) summary.
Why Examine FOI in Mathematics?
Attempting to discern exactly how faithfully mathematics curricula are being 
taught has been very important to multiple classroom and educational system studies. 
Society at large currently demands that students be sent out into the workforce 
mathematically literate and capable of using this mathematical literacy to contribute to, 
and improve upon, the country’s economic and social constructs (National Council of 
Teachers of Mathematics, 1989). In an effort to meet this need, the National Council of 
Teachers of Mathematics (NCTM) redefined what mathematics curricula should be: “the 
operational plan for instructors that tells what the student needs to know, how to achieve
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set goals, how to help students, and the context in which all of this happens” (National 
Council of Teachers of Mathematics, 1989).
The NCTM also stressed the need to establish and maintain standards within this 
curricular construct. To this end, the NCTM opined that the standards within mathematics 
curricula should reflect society’s needs by creating a coherent picture of what 
mathematics literacy is, what students need to know, and what students should be able to 
do (National Council of Teachers of Mathematics, 1989). The NCTM particularly 
emphasized the “what students should be able to do” part of the standards, as it reflects 
an end state beneficial to both students and society (National Council of Teachers of 
Mathematics, 1989). Put simply, the NCTM believes that a mathematics curriculum that 
lacks vision would, by extension, lack standards and therefore serve only to hinder a 
curriculum’s ability to evolve as the needs of society change.
In supporting the NCTM’s assertion that mathematics curricula in the United 
States are not nearly as coherent as needed, Schmidt (2004) noted that the Third 
International Mathematics and Science Study’s (TIMSS) analysis of United States 
mathematics curricula found just that. The goal of the TIMSS was to examine student 
achievement between countries, specifically looking at the following foci: (a) what are 
the original curriculum’s standards; (b) how faithfully are the teachers teaching the 
standard; and (c) what did the students learn (McNeely, 1997). Looking more closely at 
the first two foci of this study, it is apparent that the TIMSS sought to examine how the 
intended curriculum (curricular standards) varied from the enacted curriculum (level of 
FOI).
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In comparing the intended curriculum to the enacted curriculum for mathematics 
in the United States, TIMSS asserted that the United States had no underlying unified 
vision for mathematical topic standards, or the delivery of these standards to students. 
TIMSS supported this assertion by pointing out that the United States often uses 
unfocused curricula and supporting materials, which essentially makes mathematics 
education an “inch deep and a mile wide”, and renders students incapable of truly 
understanding and applying mathematical knowledge (McNeely, 1997). This is a critical 
issue because as our society becomes more technologically driven, the need to for our 
fellow citizens to be able to apply mathematics in the understanding and utilization of 
these technologies to advantage becomes more important (McNeely, 1997).
In examining the TIMSS report, and considering the data’s implications, Sloan 
and Kelly (2003) opined that the poor test performance of United States’ students on 
mathematics standardized tests are a result of a disconnect between intended curriculum 
and enacted curriculum. Sloan and Kelly (2003) suggested that regardless of how 
rigorous and well developed a mathematics curriculum is, student achievement will not 
positively increase unless the instruction is closely aligned to the standards set forth in the 
curriculum. Unfortunately, no FOI data exists in the TIMSS, so Sloan and Kelly’s (2003) 
suggestion in this case was inferred by examining the data the TIMSS yielded.
The proffered example makes a succinct case for FOI in that researchers have 
opined: (a) mathematics is a critical area; (b) there is no coherent mathematics curricula 
in the United States, and; (c) what happens between the intended curriculum and student 
outcomes is the enacted curriculum, and exploring how faithfiil a teacher is in delivering 
a curriculum’s intended standards to students may yield insight into how to improve
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student outcomes. In order to further explore how FOI may measure the enacted 
curriculum, it is necessary to briefly look at what exactly FOI is, and how it should be 
implemented.
A Brief History of FOI
The history of FOI dates back approximately 35-40 years. Based upon the 
diffusion of innovation theory, FOI originally began as a tool evaluators used to measure 
and understand the processes used to put new ideas and theories into practice (Rogers, 
2003). Recognizing the utility of such an effort, the United States federal government, the 
Department of Defense (DoD) in particular, began to look more closely at how the 
diffusion of innovation theory could benefit military training programs (Dusenbury et al., 
2003, Surry, 1997). In order to better fit the much niched needs of military training, DoD 
developed and implemented the Research, Development and Diffusion model (RD&D) 
(Rogers, 1995 as cited in Surry, 1997).
The underlying goal of the RD&D model was to ensure that military members 
were trained for the exigencies of combat quickly and with fidelity to the original training 
model’s intent. There is, however, one significant flaw to RD&D; and that is that the 
model assumes that implementers will implement the program exactly as defined in the 
original model’s standards, regardless of the differences in context (Dusenbury et al., 
2003; Fullan & Pomffet, 1977; Surry, 1997).
In examining the role that context plays in the fidelity with which a program is 
implemented, Berman and McLaughlin (1976) found that the extent of the fidelity with 
which a program is adopted greatly hinges upon local context (Blakely et al., 1987;
Fullan & Pomffet, 1977; Rogers, Eveland, & Klepper, 1977). Berman and Mclaughlin’s
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(1976) findings, as well as those of other researchers, led the DoD to the modify the 
original RD&D model to account for program adaptations that may, or may not, occur at 
the point of implementation (Dusenbury et al., 2003).
FOI also can trace a small amount of its lineage back to change theory (Lynch, 
2007; Mowbray, Holter, Teague, & Bybee, 2003). The primary premise of change theory 
is that outcomes may be predicted by using existing knowledge and theory (Chen, 1990). 
The ability to predict the outcomes of a program creates metrics that may be used to 
assess the level of fidelity a program is implemented with (Chen, 1990). That is to say 
that an assessor would examine the outcomes of a program, and seek to reconcile why 
some predicted outcomes were not met by examining whether or not the program was 
implemented according to program’s original standards.
In reviewing current FOI theories, there are two distinct camps: profidelity and 
proadaptation (Mihalic, 2003). In examining the literature regarding these theories, 
profidelity proponents argue that in order for a program to be effective, the program’s 
original standards must not be deviated from (Elliot & Mihalic, 2003). These researchers 
opine that since it is so difficult to actually know which components of a program are 
critical, and that in effectiveness and efficacy tests all components are implemented to 
standard, a program must be implemented exactly as intended with no modification, 
addition, or removal of any components or standards (Mihalic, 2003).
Conversely, proadaptation proponents are of the opinion that a program’s 
construct and standards may be adapted to meet the specific needs of the context in which 
it is being implemented (Berman & McLaughlin, 1978). Proadaptation reseachers argue 
that adapting a program to meet specific contextual needs mitigates contextual
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dissonance, may increase the effectiveness of a program, and adds life to programs; as 
they may be adapted as times change (Berman & McLaughlin, 1978).
While the camps of profidelity and proadaptation monopolize most FOI 
discussions, still other FOI researchers take a middle ground; recognizing the importance 
that each theory has on the overall FOI of a program (Backer, 2002). While these 
researchers acknowledge the need to adapt programs to meet contextual needs, they also 
recognize that critical components and standards must not be changed (Backer, 2002). All 
of these proponents, however, agree that a program must be empirically tested for 
effectiveness and efficacy before being implemented in another context; the difference is 
how the program is implemented in that context (Backer, 2002; Mihalic, 2003). These 
conflicting theories of FOI also serve to increase the number of operational definitions of 
fidelity in the literature as well.
Fidelity Definition
Since the term fidelity is somewhat obscure in the field of education, the literature 
revealed several definitions used by several different scholars (Century et al, 2008; 
Dusenbury et al., 2003; O’Donnell, 2008). Dusenbury et al. (2003) suggests that the 
classical definition of FOI is the degree of adherence to original program standards 
implementers exhibit when implementing a program. Other scholars have opined that 
fidelity is akin to integrity; implementation quality, and adherence (Carroll et al., 2007; 
Greenberg, Domitrovich, Graczyk, & Zins, 2005; Gresham, 1989; Loucks, 1983). There 
is a common thread between these seemingly disparate definitions however, and that is 
that all of the definitions focus on assessing how an implementer delivers a program
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based upon a measureable standard; be it original intent, best practice standards, an ideal, 
etc.
In considering these definitions, and the purpose of the present study, an existing 
definition that would be useful to School A had to be adopted. To this end, Dusenbury et 
al.’s (2003) definition that fidelity is “the degree to which teachers and other program 
providers implement programs as intended [to standard] ” is most aligned with school A’s 
needs, and therefore shall be used (p. 240, italics in original).
FOI Uses
Due to not having a single agreed upon definition, nor a single theoretical 
construct, an extremely wide range of use cases for FOI assessments exists across the 
literature (Dane & Schneider, 1998; O’Donnell, 2008). In an effort to better understand 
use cases for FOI assessments, four studies were examined in order to develop a cogent 
and well based use case for school A’s FOI assessment. The studies are all from disparate 
disciplines and advocate the need for FOI assessments, as well as lay out criteria for 
conducting FOI assessments (see Table 1). In reviewing these studies, and synthesizing 
the information contained therein, the authors collectively offer three primary use cases 
for conducting FOI assessments: (a) examining causal relationships; (b) examining 
program component application and; (c) examining replication.
Examining causal relationships. Gathering data which helps determine the 
reasons a curriculum is implemented successfully or unsuccessfully is critical to a FOI 
assessment (Mowbray et al., 2003). Specifically, when examining for reasons a program 
failed, it is important to be able to determine if program failure is based upon a flawed 
model, or if failure is based upon not “implement[ing] the program and its conceptual and
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methodological underpinnings as intended” (Bickman, 1987; O’Donnell, 2008, p. 42). 
Likewise, the collection of data regarding the fidelity with which a program is 
implemented may help researchers isolate and define the components of a program that 
impact effective implementation (Darrow, 2009).
Examining program component application. Identifying curriculum 
components that must be implemented to standard is also an important area of FOI 
assessments. The identification of such components allows both program designers and 
program implemented to better understand where modifications in a program can be 
made without risking program failure (Darrow, 2009, p. 5). Further, by understanding the 
critical components of a program, researchers may be able to better predict the feasibility 
of program success based upon contextual variations between the testing environment 
and the implementation environment (Mowbray et al., 2003; O’Donnell, 2008).
Likewise, identifying these components may help implemented by allowing them 
to more accurately estimate if a program would be successful in their particular context; 
essentially creating more informed consumed of curricular programs (Darrow, 2009). In 
the fiscally constrained environment in which schools may be operating in the near 
future, being an informed consumer is critical. Purchasing curricular programs that have 
the highest chance of success undoubtedly would save manpower and tax dollad from 
wasteful initiatives (O’Donnell, 2008).
Lastly, if implemented thoroughly undedtand all of the components critical to 
program success, failure of a program due to modification may occur less often. Knowing 
that some aspects of a program may be modified to meet student and contextual needs 
allows implemented to create more custom programs, as well as increase the chance of
32
program success (Darrow, 2009). To this end, understanding how to modify a program 
without infringing upon the integrity of the program’s critical components may allow for 
better transfer of a program across varying contexts.
Examining replication. Having the ability to successfully implement a program 
across a number of varied contexts is an invaluable asset in education. FOI assessments 
can assist in this effort by identifying and describing in detail how a program was 
implemented successfully or unsuccessfully across a number of contexts (Darrow, 2009; 
Mowbray et al., 2003). By using FOI assessments to develop and categorize moderating 
variables, levels of fidelity findings can increase the statistical power of a study. The 
reason is that the moderating variables (FOI findings) may help explain why different 
contexts experienced different outcomes.
Further, FOI assessments can categorize these moderating variables by 
determining which ones are pertinent to success and which ones are not. Knowing which 
variables are not pertinent allows implementers to better know where a program may be 
modified to meet the needs of his/her context (O’Donnell, 2008). Mowbray et al. (2003) 
opined that this data allows researchers to better compare program implementation across 
contexts, thereby increasing the validity of findings conducted by FOI meta-analyses.
Use Case Summary
Understanding the use cases for a FOI assessment is crucial as it sets the stage for 
the criteria for a FOI assessment. In other words, it allows researchers to narrow down 
what aspects of a program or curriculum should be examined based upon the needs of the 
client. It is only after a use case has been established that the criteria and methodology to 
measure the use case can be developed.
Researchers Study Use case for FOI Criteria measured
Dusenbury et Examined FOI ■ Examine causal relationships. ■ Dosage
al. (2003) assessments in education ■ Examine program component application. ■ Adherence
and health sciences. ■ Examine implementation feasibility. * Participant responsiveness
■ Exposure
Mowbray et al. Reviewed 21 education ■ Examine causal relationships. ■ Structure
(2003) and health sciences FOI • Develop FOI implementer’s guide. ■ Adherence
assessments. ■ Examine replication. ■ Exposure
Darrow (2009) Reviewed 10 preschool a Examine causal relationships. ■ Dosage
curricula studies ■ Examine program component application. ■ Adherence
■ Examine replication. ■ Exposure
O’Donnell Reviewed 23 educational a Examine causal relationships. • Dosage
(2008) FOI studies. a Examine program component. ■ Adherence
a Examine implementation feasibility. ■ Exposure
* Differentiation.
■ Responsiveness.
Com
parison 
of D
isparate 
FOI A
ssessm
ents
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Criteria and Methods for FOI Assessments
In synthesizing the four studies used as the basis for this research, three main 
criteria that were consistently used to measure FOI become clear: (a) dosage; (b) 
adherence and; (c) exposure. While these three criteria terms were consistently used to 
identify critical components of FOI assessments, the definitions for each proposed by the 
researchers were somewhat different. For this reason, the criteria definitions that follow 
are an amalgam of not only the four primary studies listed in this paper, but also the 
definitions of other scholars and researchers who have built upon the work of the authors 
of the four listed studies. Also noteworthy is that dosage, adherence, and exposure all 
have subcomponents which serve to add depth to criteria, thereby adding value to FOI 
assessments.
Dosage. Dosage, quite simply, is examining whether or not the program or 
curriculum is implemented consistently with the recommended schedule and to standard. 
When searching for dosage, a researcher must look for things like: (a) session length; (b) 
length and number of sessions; and (c) the level of cognitive demand delivered to the 
students (O’Donnell, 2008). Additionally, the depth of the dosage is critical; how deep 
the teacher goes into the subject matter. From this perspective, it not only the correct 
amount of dosage, but also the level cognitive demand delivered to the student.
Responsiveness. This sub-criterion measures how responsive the students are to 
the program. This is important because findings may demonstrate either a negative or 
positive response to the manner in which the program is delivered (Dusenbury et al., 
2003; O’Donnell, 2008).
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Differentiation analysis. This sub-criterion examines whether or not modification 
of the program has unintentionally adversely affected one of program’s critical 
components; rendering the entire program ineffective. This should be checked regularly 
to ensure that critical components are not being modified to the point of failure 
(O’Donnell, 2008).
Adherence. Adherence is the level of fidelity that a program’s components are 
delivered with; specifically staying within the program’s standards (Dusenbury et al., 
2003, Mowbray et al., 2003). In order to effectively measure adherence though, 
researchers must first fully understand what the program’s standards are, as well as the 
key components of a program or curriculum (Dusenbury et al., 2003).
Exposure. Exposure is a criterion that, while not necessarily related to following 
a program’s standards, may be used to determine if a teacher is actually administering the 
topic required by the curriculum’s standards. The teacher’s enthusiasm for the subject, 
preparation, and operational knowledge of the curriculum all must be considered when 
assessing exposure (Darrow, 2009; Dusenbury et al., 2003; O’Donnell, 2008).
Classifying Criteria
In classifying criteria for assessing FOI, Mowbray et al. (2003) and colleagues 
suggest using a three step process. This process is designed to specifically identify and 
isolate components critical to the success of the program, the steps are as follows; (a) 
identify criteria; (b) identify measurement methods and; (c) assessing reliability/validity.
Identify criteria. Identifying and establishing the criteria that measure the 
adaptive and critical components of a program is essential in conducting FOI 
assessments. Adaptive components are modifiable or optional aspects of a program that
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may be changed to mitigate contextual dissonance while not affecting the overall 
effectiveness of the program. Critical components are those that are empirically linked to 
program effectiveness or positive student outcomes (Backer, 2001). Both adaptive and 
critical components may be further defined as exhibiting either structural or process 
fidelity.
Structural fidelity. Structural fidelity, which is a function of exposure and 
adherence, is typically measured by examining whether or not the appropriate topics and 
curriculum components were delivered. Mowbray et al., (2003) opined that while 
structural fidelity is a critical aspect of any FOI assessment, it merely provides superficial 
information and neglects examining the dosage being delivered. Unfortunately, most FOI 
assessments focus purely on structural fidelity. Investigating this phenomenon, Carroll et 
al. (2007), in examining FOI assessments between 2002 and 2007, found that the 
majority of FOI assessments in the health and social sciences focused on structural 
fidelity, but showed little effort in uncovering dosage and depth of delivery.
Focusing purely on structural fidelity does not necessarily fit the education 
framework, however, as the number of variables that have the potential to affect students 
in one way or another is extremely large, and the dosage of a curricular program is 
critical (O’Donnell, 2008). Further, educational researchers must attempt to translate 
unique contextual circumstances into measurable criteria, and then operationalize these 
criteria; difficult under the best of circumstances (Cordray, 2007). Due to these 
requirements, educational FOI assessments must therefore also include process fidelity 
criteria.
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Process fidelity. Process fidelity criteria is the name given to complex criteria that 
educational FOI assessments use to develop a more rich and meaningful understanding of 
the dosage of a program; the quality and depth of instruction. Process fidelity, in this 
sense is, by nature, more concerned with focusing on instruments that can compare the 
differences in the exposure and dosage of a curricular program and the curricular 
program’s established standards (Mowbray et al., 2003). Collecting this type of data is 
very resource intensive, in terms of both time and manpower, but absolutely essential if a 
useful FOI assessment is to be done (Smith, Daunic, & Taylor, 2007).
Summary. The complexities of FOI assessment criteria identification require 
researchers to assess both structural and process fidelity in order to gather actionable 
data. By collecting data that is based upon both types of these fidelity criteria, FOI 
assessments may be more useful to educational settings (Ertle et al., 2006). The literature 
demonstrates that it is clearly important to know the criteria for conducting a FOI 
assessment, however, equally important is to know which instrument to use.
FOI Data Collection
Since every educational context is unique, randomly using either structural or 
process criteria may not gamer the type of actionable information the client wants or 
needs. Carroll et al. (2007) opined that understanding an educational institution’s 
instructional philosophy may be used to determine which type of criteria will gamer the 
most useful results. Building upon Carroll et al.’s (2007) work, Durlak (2010) argued that 
by understanding the prevalent instructional philosophy of a school, researchers may be 
able to better predict which criteria (structural or process) will provide the most
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actionable results. After determining which criteria are to be used, researchers must then 
determine how to measure the criteria developed.
Identifying a Measurement Method
Once criteria have been identified and classified, a method for quantifying these 
criteria must be developed. Throughout the literature, there are several recommended 
methodologies; direct or videotaped observations, artifact reviews, surveys, self-reporting 
instruments, and interviews to name but a few (Durlak & DuPre, 2008; Mowbray et al., 
2003; O’Donnell, 2008). Current consensus appears to be that most FOI researchers favor 
using multiple methods in order to gain more comprehensive results. While the following 
methods are by no means the only methods that have been used by FOI researchers, they 
are the most commonly found across FOI studies.
Fidelity checklists. Fidelity checklists are one of the most common FOI 
assessment methods used (Lee et al., 2008; Mowbray et al., 2003; O’Donnell, 2008). 
These checklists are usually used by an FOI assessor during observation to capture 
structural fidelity criteria. Recently, however, some researchers have begun to use 
electronic means to observe classrooms with minimal intrusion. Some researchers argue 
that this minimally invasive technique to observing a program’s implementation serves to 
keep the data gained by the observation more authentic (Hansen, Bishop, & Bryant,
2009). Other advantages of using electronic means to capture observational data are that 
it allows FOI assessors to capture more data with less man-hours of work, is less costly, 
and allows for non-intrusive ongoing assessments to occur.
From an evaluation or assessment perspective, this methods allows a researcher to 
gather data that may be used for formative assessments to not only evaluate die level of
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fidelity being used to implement the program, but also provide implemented the tools 
and information needed to make due course corrections (Black & William, 1998). In 
considering all of these factors, fidelity checklists must therefore be created using either a 
dichotomous response, open ended response, or Likert scale response methodology 
(Century et al., 2008; Fagan et al., 2008). These methods allow researchers to monitor 
structural fidelity criteria such as exposure and adherence; basically the nuts and bolts of 
a program that may not be changed if implementation is to be effective.
Interviews. Another common aspect of an FOI assessment is the interview. 
Interviews with implemented are generally designed to expand upon data collected by 
fidelity checklists to provide better contextual knowledge regarding how and why a 
program underwent differentiation (Lee et al., 2008). Interviews also serve to provide 
FOI assessod with the implemented’ process fidelity, and qualitative data regarding how 
they feel about the program being implemented (challenges, student reception, etc).
Surveys. Surveys are generally used to capture the fidelity of a program’s 
exposure and dosage. Primarily, surveys have the capability to measure and quantify the 
similarities and differences between a curricular program’s established standards, and 
what is being delivered to students. Surveys also have the capability of providing FOI 
assessod with knowledge needed to better generalize exactly how well aligned a program 
currently is, and how an organization may improve alignment in the future (Dusenbury et 
al., 2005).
Observations. Conducting observations of a program being implemented can 
yield both quantitative and qualitative data that researched can use to assess FOI levels 
of a program. Quantitative data may be gathered by using a number of instruments and
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observing the number of instances a specific program component was delivered, how 
long each session was, etc. Qualitative data may be gathered by taking notes regarding 
the program component was delivered and received; instructional strategy used and 
student reception, for example (Fagan et al., 2008).
Artifact analysis. Data may also be gathered by examining artifacts such as a 
teacher’s curriculum plan and comparing it to a program’s curriculum implementation 
plan. Other useful artifact items could be records that assess dosage, length of sessions 
recommended versus actual length of sessions, etc. (Mowbray et al., 2003).
Assessing Reliability/Validity
In assessing the reliability and validity, most FOI researchers concur that data 
collected should be compared to the curricular program’s standards (Darrow, 2009; 
Durlak & DuPre, 2008; Dusenbury et al., 2003; Mowbray et al., 2003; O’Donnell, 2008). 
However, Mowbray et al. (2003) cautioned that simply assigning an arbitrary composite 
fidelity score based upon a number of FOI assessments has the potential to obscure 
discrete difference that are important To this end, Mowbray et al. (2003) further suggests 
that fidelity scores should be given a statistical value, as this better informs program users 
to what the actual fidelity of a program is.
Durlak and DuPre (2008), in building upon Mowbray et al.’s (2003) work opined 
that in addition to scoring fidelity, two FOI assessments for the same program by 
different delivery personnel in the same context should be conducted. Durlak and DuPre 
(2008) further went on to explain that after assessing each implementation effort for 
fidelity, both should be compared to each other to determine a level of organizational 
fidelity using statistical means.
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Summary
As is evident from the literature review, FOI evaluations are necessary to ensure 
that schools are faithfully implementing a curricular program’s standards. The ability to 
accurately measure FOI affords both teachers and school leaders the ability to measure if 
the knowledge and skills being delivered are, in fact, aligned with the curriculum’s 
standards. Understanding the level of FOI of a curricular program is also a gateway to 
exploring the causal reasons behind how a curricular program is implemented, as well as 
the outcomes of the implementation, and how to improve instruction to deliver the 
standards more effectively. In considering this, FOI is simply one piece of a complex and 
dynamic puzzle, albeit a necessary one, in order to ensure that curriculum and evidence 
based practices are implemented effectively.
Chapter 3: Methodology
Introduction
This chapter will provide a description of the methods used to measure the level 
of fidelity of implementation (FOI) for School A’s grade three and five mathematics 
curricula. Particulars regarding the context, generalizability, and method of data 
collection and analysis will also be addressed. The primary purpose of this study was to 
measure the level of FOI of grades three and five mathematics in terms of alignment to 
the curricula’s standards.
Methodology
As with any evaluation or assessment, there are theoretical underpinnings that an 
investigator uses shapes the construct of the evaluation or assessment (Mertens &
Wilson, 2012). After reviewing relevant literature, the majority of FOI assessments 
appear to be conducted using a pragmatic paradigm. Arguments regarding why a 
pragmatic paradigm best serves FOI assessments vary. However, the most compelling 
reason to use a pragmatic paradigm in a FOI assessment lies in the fact that the pragmatic 
paradigm revolves around examining the workability or “use” and value a program or 
intervention has to a client (Martens & Wilson, 2012; Morgan, 2007; Teddlie & 
Tashakkori, 2009). This being the case, conducting a FOI assessment with pragmatic 
underpinnings should help to ensure that the FOI assessment recognizes that the value of 
the curriculum is a function of its implementation (Christians, 2005 as cited in Mertens & 
Wilson, 2012).
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Another compelling reason to use a pragmatic approach in FOI assessments is the 
flexibility a pragmatic paradigm offers. Specifically, using a pragmatic methodology 
allows investigators to use either quantitative or qualitative collection methods in order to 
better match investigation methods to specific research questions (Mertens & Wilson, 
2012 p.91). Lastly, but certainly not least, is the fact that a pragmatic paradigm focuses 
not only on gaining answers regarding the utility of a program, but also strives to 
specifically provide the stakeholders with data and information that serves to better 
inform their practice (Tashakkori & Teddlie, 2003). In this case, School A’s leadership 
team wants the FOI assessment to answer two specific questions, and using a pragmatic 
approach to conducting the FOI ensured that the assessment was tailored to specifically 
meet the needs of the stakeholders and provide them with actionable information (Patton, 
2002 as cited in Mertens & Wilson, 2012).
Research Questions
RQ 1. What is the level of FOI for the grade three mathematics in school A 
compared to the VA SOL standards?
RQ 2. What is the level of FOI for the grade five mathematics in school A 
compared to the VA SOL standards?
Context Specific
The sample size for this study was four; two third grade teachers and two fifth 
grade teachers. The teachers exhibited the following properties:
1. All four are licensed to teach in the Commonwealth of Virginia.
2. Two teachers have master of education degrees; two have bachelor degrees in 
education.
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3. Two teachers have a licensure subject area of mathematics; two have general 
education licensure.
4. All four have taught in both private and public schools in the Commonwealth 
of Virginia.
5. All four have a minimum of 10 years teaching at the elementary/middle 
school level.
Generalizability
Because of the exceedingly small sample size of the study (N=4), as well as the 
particular focus on specific grades and specific criteria, the ability to generalize the 
study’s findings are limited to the grades and context in which the study was conducted. 
Method of Data Collection
Data collection instrument. Because no single instrument for measuring FOI 
exists, the need to search for a valid and reliable construct capable of measuring two 
(dosage and exposure) of the three aspects of FOI evaluations was needed. Just such an 
instrument exists in the Survey of Enacted Curriculum (SEC). While the SEC was chosen 
for a variety of reasons, the most compelling reason was because the SEC has an 
excellent track record of measuring the degree of alignment between classroom 
implementation (dosage and exposure) and curricular program standards (topic and 
cognitive demand).
The SEC’s history lies within the Content Determinant group of the Institute for 
Research on Teaching at Michigan State University. This organization sought to examine 
the factors that led teacher’s to make decisions about what topics, and to what depth, to 
teach in elementary mathematics. This being the case, the precursor to the current SEC
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was specifically developed for mathematics instructional content, which was identified as 
the point where topic and cognitive demand intersect (Porter, Schmidt, Floden, & 
Freeman, 1978).
In addition to the SEC’s ability to quantify the intersection of topic and cognitive 
demand, it also uses a common language to compare instructional content. The SEC is 
able to do this by thoroughly analyzing and coding the topics and level of cognitive 
demand required in text books, state and national curriculum standards, etc., in manner 
which can be used across purposes and studies (Porter, 2002). This is useful because the 
language used in the SEC capable of describing the content standards of any written or 
enacted curriculum.
What this means is that the SEC measures not only the type of content a teacher 
covers, but the level of instructional focus that the content is implemented with, in a 
succinct manner. Because of this, the SEC has been shown to accurately measure the 
degree of FOI of a new curriculum (Porter, Kirst, Osthoff, Smithson, & Schneider, 1993). 
Reliability and Validity of the SEC
Self-reporting. In reviewing the validity of the SEC, one primary concern 
presented itself; the SEC is a self-reporting instrument; that is to say that the teachers 
rated themselves on their classroom behaviors. While it is preferred to use multiple data 
collection methods in order to validate self-reporting instrument data, Porter and 
Smithson (2001) opined that teachers tend to be honest when self-reporting; provided the 
survey results were not linked to any rewards or sanctions.
In specifically examining the instrument’s validity in terms of mathematics 
curriculum, Smithson and Porter (1994) reported that an earlier study using a former
version of the SEC and teacher logs found a strong positive relationship between the SEC 
and teacher logs. Of the 10 mathematical topics examined, Smithson and Porter (1994) 
found that six possessed statistically significant correlations between the SEC and the 
teacher logs; ranging from .59 to .93. Of the four topics that did not yield statistically 
significant correlations, Smithson and Porter (1994) opined that all four (number 
relations, number sense, arithmetic, and measurement) are well embedded within other 
mathematics topics. Therefore, even if these four topics were potentially overlooked, it 
no way reduced the SEC’s overall validity (McMaken & Porter, 2012). For the purposes 
of this study, correlation between the SEC and the teacher’s log was determined to be 
sufficiently strong.
SEC data validity. While there are a number of criteria for evaluating the quality 
of the data produced by the SEC, one criterion stands out as being helpful to this study. 
Gamoran, Porter, Smithson, and White (1997) found a strong correlation between SEC 
generated data and student achievement. In a study of secondary mathematics conducted 
by Gamoran et al. (1997), 56 mathematics teachers from seven high schools in two states 
reported the content of their instruction through a year-end survey. The students of these 
teachers were given achievement tests in the beginning and end of the same school year. 
Using the data from the teacher year-end survey, and the results of the student 
achievement tests, an alignment index was calculated for each teacher. The alignment 
index was then correlated with gains in student achievement. Gamoran et al. (1997) noted 
that when using the product of topic and cognitive demand to calculate the alignment 
index, the alignment correlated as .45 for a teacher’s class gains, and .26 for individual 
student gains. These effect sizes indicate that a teacher’s enacted curriculum is a strong
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predictor of student achievement gains. It therefore stands to reason that if achievement 
prediction is good, the enacted curriculum data must be good as well. Simply put, since 
the SEC has been found to be accurate at predicting student achievement, the SEC data 
may be considered accurate as well.
Coding reliability. The rating of curriculum standards used in the SEC is 
normally conducted by a team of subject matter experts. In order for the SEC to produce 
meaningful data, the degree of reliability across these raters must be considered. In 
researching this, Porter, Polikoff, Zeidner, and Smithson (2008) found that typically the 
reliability average across two raters was .70, while four raters enjoyed a reliability 
average of .82. Additionally, Porter (2002) opined that increasing the number of raters 
beyond four does not substantially increase reliability. For the purposes of this study, five 
raters were used; therefore there should be no significant decrease in the reliability 
averages found by Porter et al. (2008). These rater reliability scores were found to be 
appropriate for this study.
Survey of Instructional Content
Since the scope of this study is to only measure the FOI of school A’s grade three 
and five mathematics curriculum, only one section of the SEC, the SIC was required. The 
SIC part of the SEC was well suited to answer the research questions because it focuses 
on capturing the time a teacher spends on topic and level of cognitive demand 
(sometimes termed performance expectations in the survey).
The topics are divided into general areas and are presented in a two dimensional 
representation as rows. For K-12 mathematics, there are sixteen general areas (e.g., 
operations, measurement). These general areas are then divided into more specific topics;
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for mathematics, there are 217 of these specific topics (e.g., divide decimals, 
conversions) (See Appendix A).
Cognitive demand is divided into five primary areas which are presented in the 
two dimensional matrix as columns. The five cognitive demand categories are as follows:
1. Memorize Facts/Definitions/Formulas;
2. Perform Procedures;
3. Demonstrate Understanding of Mathematical Ideas;
4. Conjecture/Generalize/Prove and;
5. Solve Non-routine Problems/Make Connections (McMaken & Porter, 2012). 
In the two dimensional matrix, the overall content is represented by individual cells; the 
point where the topic (row) and cognitive demand (column) intersect. The time on topic 
is then indicated for each topic, and the relative level of cognitive demand is indicated as 
expectations for students (See Appendix B).
The above categories are both scaled between 0 and 3; 0 signifying no emphasis,
1 signifying slight emphasis (25% time on topic), 2 signifying moderate emphasis (25%- 
33% time on topic), and 3 signifying sustained emphasis (>33% time on topic).
SIC Data Reporting
As explained previously, the data reported from the SIC is housed in a two 
dimensional matrix with topic being rows and cognitive demand being columns. When 
teachers report their instruction, the data is converted into the proportion of time spent on 
each topic by level of cognitive demand. This data is then compared with the content of 
the VA state standards data in a cell by cell comparison (Porter, 2002). Both matrices are 
then analyzed producing an alignment index ranging from a minimum of 0 to a maximum
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of 1. This alignment (between 0 and 1), reflects the emphasis a teacher placed on a 
specific topic; with 0 being low emphasis and 1 being high emphasis as compared to the 
VA state standards (Porter & Smithson, 2001). This is extremely useful in this study 
because the amount of total instructional time and depth of instruction a teacher spends 
on a specific topic will show how faithfully (level of FOI) the teacher is in implementing 
the curricular program’s standards. The mathematical formula for the alignment index is 
as follows:
Alignment Index = 1 - .^PfcXl 
2
where X = the proportion of topic and cognitive demand dictated by the VA state 
standards and Y = the proportion of topic and cognitive demand from the teachers’ 
surveys. This alignment index score may then be used to determine the level of FOI for a 
teacher or grade level with reasonable accuracy.
Collection Plan
In order to meet the intent of School A’s leadership, maintain a pragmatic 
approach to assessing FOI, and gather useful information, the following is the data 
collection plan was used for this study.
1. Pre-FOI teacher and leadership interviews: These interviews were conducted 
to help set the context of the study. Particularly, it was beneficial to examine 
whether or not the teachers perceive that they are implementing the 
curriculum with fidelity. Further, this interview allowed for the collection of 
data that clarified the how the curriculum was implemented at the school 
level.
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2. Artifact review: The grades three and five mathematics Standards of Learning 
(SoL) for the Commonwealth of Virginia were reviewed and coded for entry 
into the SEC.
3. Administration of the SEC (SIC) to School A’s teachers occurred between 24- 
28 Feb 14.
4. Assessment of SEC (SIC) data and a of report of findings from study was 
provided to school A.
Visually, the correlation between the research questions and data collection plan used is 
reflected in Table 3.
Table 3
School A Data Collection Matrix
Research question Data collection
R1: What is the level of FOI for the grade • Pre-FOI interviews;
three mathematics curriculum in school A? • Artifacts review;
• Administration of the SEC (SIC)
R1: What is the level of FOI for the grade • Pre-FOI interviews;
five mathematics curriculum in school A? • Artifacts review;
• Administration of the SEC (SIC)
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Pre-FOI Interviews
Pre-FOI interviews were conducted on the teachers that would be taking part in 
this survey; two third grade teachers, and two fifth grade teachers. Each teacher was 
asked by School A’s leadership to take part in the study as part of its ongoing effort to 
ensure these grades curricula were being implemented with a high degree of fidelity. The 
researcher only asked three questions of each teacher:
1. Do you feel that it is important to implement mathematics curriculum to VA 
state standards?
2. Do you feel that implementing mathematics curriculum with a high degree of 
fidelity to VA state standards is necessary to positively increase student 
outcomes?
3. Do you feel that you implement mathematics curriculum with a high degree of 
fidelity to VA state standards?
The purpose of the questions was to assist the researcher in setting the context of 
the study. Since School A requested this research be done, and the researcher had limited 
contextual knowledge of how important FOI was to the organization, the researcher felt it 
necessary to establish a baseline of how the teachers being evaluated felt about FOI, and 
its importance in teaching. During these questions, one teacher displayed extremely 
unprofessional and unproductive behavior. The researcher determined that any attempt to 
gather truthful information from this teacher via the survey would be difficult at best, and 
could serve to skew the findings; painting an inaccurate picture of the level of FOI with 
which the curriculum was being implemented. The researcher discussed this with School
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A’s leadership, and it was determined to exclude this particular teacher from the study. 
Notes from these interviews are located in Appendix C.
Artifact Review
The artifact review consisted of an analysis of the VA state mathematics 
curriculum standards for grades three and five. As mentioned earlier, this was conducted 
over a three week period by a five member team at The College of William and Mary. 
Two of the members were faculty at The School of Education at The College of William 
and Mary, two were mathematics curriculum experts from York County Public Schools, 
and one member (researcher) was a graduate student from The College of William and 
Mary. The artifact review consisted of examining the VA state standards for mathematics 
curriculum in grades three and five, and coding for both for topic and level of cognitive 
demand. Once coded, these curricula were referred to the Wisconsin Center for Education 
Research for entry into the SEC data base. The coding convention used for the artifact 
review is shown in Appendix D.
Administration of the SEC (SIC)
The researcher provided School A’s leadership with an overview of the SEC, its 
intended purpose, and instructions for participating teachers. School A’s leadership then 
provided the teachers with the SEC brief, as well as instructions on how to complete the 
SEC. The researcher felt that since this study was done at the request of School A, it was 
better to have School A provide the SEC’s purpose and instructions to the teachers 
participating. The SEC was administered to the teachers participating in the study over a 
five day period. This provided ample time for the teachers to thoughtfully consider and 
answer the surveys questions to the best of their ability. The survey was taken online via
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A’s leadership, and it was determined to exclude this particular teacher from the study. 
Notes from these interviews are located in Appendix C.
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curriculum in grades three and five, and coding for both for topic and level of cognitive 
demand. Once coded, these curricula were referred to the Wisconsin Center for Education 
Research for entry into the SEC data base. The coding convention used for the artifact 
review is shown in Appendix D.
Administration of the SEC (SIC)
The researcher provided School A’s leadership with an overview of the SEC, its 
intended purpose, and instructions for participating teachers. School A’s leadership then 
provided the teachers with the SEC brief, as well as instructions on how to complete the 
SEC. The researcher felt that since this study was done at the request of School A, it was 
better to have School A provide the SEC’s purpose and instructions to the teachers 
participating. The SEC was administered to the teachers participating in the study over a 
five day period. This provided ample time for the teachers to thoughtfully consider and 
answer the surveys questions to the best of their ability. The survey was taken online via
Table 4
Coarse Grain Example
Teacher coarse grain grade 3 Total
Number sense / properties / 20% 10% 5%
relationships 35%
Operations 10% 25% 5% 40%
Measurement 10% 5% 5% 20%
Consumer Applications 5% 5%
TOTAL 45% 40% 15% 100%
Student expectations (cognitive demand)
Memorize facts, definitions, I.
formulas
Perform procedures II.
Demonstrate understanding 
Conjecture, analyze, generalize, prove 
Solve non-routine problems/make connections
III.
IV.
V.
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Examining Table 3, we see that in this example the teacher spent 35% of his/her 
total instructional time on Number Sense/Properties/Relationships, 40% on Operations, 
20% on Measurement, and 5% on Consumer Applications. Let us use the Number 
Sense/Properties/Relationships values as the example for discussion. Of the 35% of 
instructional time spent on Number Sense/Properties/Relationships, 20% was spent at a 
cognitive demand level of I (memorize facts, definitions, formulas), 10% at a cognitive 
demand level of II (perform procedures), and 5% at a cognitive demand level of III 
(demonstrate understanding). Reading the remainder of the table in this manner, we see 
that the total amount of instructional time for all coarse grain topics sums to 100%, but 
that coarse grain mathematics topics were covered to different degrees within that 100%. 
Additionally, we can see that across all of the coarse grain mathematics topics, the 
teacher spent the 45% of his/her time teaching at a cognitive demand level of I 
(memorize facts, definitions, formulas), 40% at a cognitive demand level of II (perform 
procedures), and 15% at a cognitive demand level of III (demonstrate understanding).
An example of the fine grain analysis of Number Sense/Properties/Relationships 
demonstrates precisely how this 35% of total instructional time was spent on specific 
mathematics topics is shown in Table 4.
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Examining Table 3, we see that in this example the teacher spent 35% of his/her 
total instructional time on Number Sense/Properties/Relationships, 40% on Operations, 
20% on Measurement, and 5% on Consumer Applications. Let us use the Number 
Sense/Properties/Relationships values as the example for discussion. Of the 35% of 
instructional time spent on Number Sense/Properties/Relationships, 20% was spent at a 
cognitive demand level of I (memorize facts, definitions, formulas), 10% at a cognitive 
demand level of II (perform procedures), and 5% at a cognitive demand level of III 
(demonstrate understanding). Reading the remainder of the table in this manner, we see 
that the total amount of instructional time for all coarse grain topics sums to 100%, but 
that coarse grain mathematics topics were covered to different degrees within that 100%. 
Additionally, we can see that across all of the coarse grain mathematics topics, the 
teacher spent the 45% of his/her time teaching at a cognitive demand level of I 
(memorize facts, definitions, formulas), 40% at a cognitive demand level of II (perform 
procedures), and 15% at a cognitive demand level of III (demonstrate understanding).
An example of the fine grain analysis of Number Sense/Properties/Relationships 
demonstrates precisely how this 35% of total instructional time was spent on specific 
mathematics topics is shown in Table 4.
Table 5
Fine Grain Example
Teacher fine grain grade 3 
Number sense / properties / relationships Total
Place value 25% 15% 5%
45%
Percent 10% 3% 13%
Decimals
Whole numbers and integers 25% 15% 2% 42%
TOTAL 60% 33% 7% 100%
Student expectations (cognitive demand)
Memorize facts, definitions, I.
formulas
Perform procedures II.
Demonstrate understanding III.
Conjecture, analyze, generalize, prove IV.
Solve non-routine problems/make connections V.
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In studying Table 4, we see that the teacher spent 45% of his/her time on Place 
Value, 13% on Percent, and 25% on Whole Numbers and Integers. Using Place Value as 
the example, we see that of this 45% of instructional time, 25% was taught at a cognitive 
demand level of I (memorize facts, definitions, formulas), 15% at a cognitive demand 
level of II (perform procedures), and 5% at a cognitive demand level of III (demonstrate 
understanding). Again, the total amount of instructional time for all fine grain topics 
sums to 100%; which is 100% of the 35% of instructional time spent on Number 
Sense/Properties/Relationships shown in Table 3. Understanding this, the rest of the 
percentage values in the matrix become clear, as does the precise amount of time and 
emphasis a teacher has placed on a general and specific topic. Again, we can also see that 
across all of the fine grain mathematics topics, the teacher spent the 60% of his/her time 
teaching at a cognitive demand level of I (memorize facts, definitions, formulas), 33% at 
a cognitive demand level of II (perform procedures), and 7% at a cognitive demand level 
of III (demonstrate understanding).
VA standards data. The VA state standards for grades three and five 
mathematics were coded as per the conventions in Appendix D and the Artifact Review 
section of this paper. Once coded for topic (coarse and fine grain) and level of cognitive 
demand, the standards were returned to the Wisconsin Center for Education Research for 
entry into the SEC database. When entered into the SEC database, the VA state standards 
were placed into matrices exactly like those used to house the teachers’ survey data 
(Tables 3 and 4). The relationship between the matrices that house the survey data and 
the VA state standards data were then compared, cell by cell, to yield the alignment index 
that was explained in the SIC Data Reporting section of this paper.
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Quantitative Analysis
It is also necessary to familiarize the reader with the format in which the 
quantitative data yielded by the SEC’s SIC will be presented. It is worthwhile to briefly 
discuss the alignment index (7), and how alignment, or fidelity to the standards, was 
classified in this study. Since the alignment index yields a score ranging between 7 = 0 
(no alignment) and 1 = 1 (perfect alignment), it naturally follows that 7 may be broken 
down further. For the purposes of this study, and based upon the advice of the Wisconsin 
Center for Educational Research, the 7 scores were classified as shown in Table 6.
Additionally, the graphics used to present the data also bear some explanation.
The SEC’s SIC data are presented in three distinct ways in this study: content maps, 
alignment tables and, relative emphasis graphs. A brief explanation of these three data 
graphics follows.
Table 6
Alignment Score Classification
I score I score classification
0-.10 No alignment/fidelity
.11-.25 Very low alignment/fidelity
.26-.49 Low alignment/fidelity
.50 Medium alignment/fidelity
.51-75 High alignment/fidelity
.76-.90 Very high alignment/fidelity
.91-1 Perfect alignment/fidelity
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Content maps. Content maps combine and present three different data sets 
collected by the SEC’s SIC in a manner similar to a topographical map. The horizontal 
axis presents the topic, the vertical axis presents the level of cognitive demand, and the 
measurement interval presents the percentage of class time spent on the topic at a 
cognitive demand level (Smithson, pers. Comm., 2/2014). In this study, using content 
maps were useful as they allowed for a direct comparison of the classroom instruction 
being provided and the VA SOL standards for that grade. An example content map is 
shown in Figure 8.
In Figure 8, the number 1 points out the horizontal axis (topic); the number 2 
points out the vertical axis (five levels of cognitive demand); the number 3 points out the 
percentage of class time devoted to the topic at a specific level of cognitive demand, and; 
the number 4 points out the measurement interval of the percentage of said class time. 
Using such a graphic display, a reader can quickly compare data between two maps; in 
the case of this study comparing the enacted curriculum to the VA SOL standards.
Alignment tables. Alignment tables convey general alignment, balance of 
representation, categorical concurrence, and cognitive complexity in an easy to read and 
understand manner. The alignment table is useful in not only providing re-centered 
alignment data, but the data components that make up the re-centered alignment score; an 
example alignment table in shown in Table 7.
Figure 8 
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Table 7 
Example Alignment Table 
Column
Row B D
2
throughm 
16
17
CCSS Gr. 3
TO: VA Gr 3 
Frameworks
Number sense 
Operations 
Measurement 
Consumer 
applications 
Basic algebra 
Advanced 
algebra 
Geometric 
concepts 
Advanced 
geometry 
Data displays 
Statistics 
Probability 
Analysis 
Trigonometry 
Special topics 
Functions 
Instructional 
tech. 
Overall
Alignment
0.43
0.46
0.42
N/A
N/A
N/A
0.37
0.00
0.43
N/A
N/A
N/A
N/A
0.00
N/A
N/A
0.38
Balance of 
representation
- 0.01
0.03
0.00
0.00
0.02
0.00
-0.03
0.00
0.00
0.00
0.00
- 0.01
0.79
Categorical
concurrence
0.57
0.61
0.49
N/A
N/A
N/A
0.41
0.00
0.54
N/A
N/A
N/A
N/A
N/A
N/A
N/A
0.47
Cognitive
complexity
0.74
0.82
0.81
N/A
N/A
N/A
0.77
0.63
0.60
N/A
N/A
N/A
N/A
N/A
N/A
N/A
0.65
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In the example in Table 7, we can see the alignment table is set up in columns and 
rows. The rows are labeled with numbers and the columns are labeled with letters. The 
rows contain the following data: row 1 contains the table’s headings; rows 2 through 16 
contain the topics the being compared and their associated alignment scores; row 3 
contains the overall alignment score for the corresponding columns. The columns contain 
the following data: column A contains topics being compared; column B contains the re- 
centered alignment for the topic in the corresponding row, column C contains balance of 
representation, and so on. The alignment table is read like so: row 1 column A contains 
the names of the two curriculum documents being compared; in this case the Common 
Core State Standards for grade 3 (CCSS Gr. 3) document is being compared to the 
Virginia grade 3 framework (VA Gr. 3 Frameworks) document. A value of “N/A” 
indicates that an alignment result could not be calculated for that measure because one or 
the other content description had no content for that content area.
Column headings. The column headings present four important items that the 
SEC’s SIC measures which are briefly discussed below.
Alignment. The Alignment column presents the re-centered alignment for each 
topic measured. The alignment score is considered re-centered because it excludes the 
total amount of time spent on other topics from the calculation. So, the re-centered 
alignment score for “Number Sense” contains only the amount of time spent on that 
topic, as all other topics have been removed. Row 17 column A contains the overall 
alignment, which is the summary alignment between the documents or surveys being 
compared.
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Balance o f representation. Balance of representation data conveys the amount of 
emphasis between the two documents or surveys being compared. A negative number 
indicates that the first document or survey shown in row 1, column A has less emphasis 
on the corresponding topic. A positive number indicates that the first document or survey 
in row 1, column A has more emphasis on the corresponding topic. A score of 0 indicates 
perfect balance of representation between the documents or surveys being compared. The 
overall score in row 17 column B shows the summary balance of representation between 
the two documents or surveys, with 0 showing no balance and 1 showing perfect balance. 
Any balance of representation score +/- .05 in value is highlighted, as this indicates 
substantial imbalance between the documents or surveys.
Categorical concurrence. Categorical concurrence is self-explanatory, as it 
provides the comparison of topics between documents or surveys. As with the alignment 
index, a score of 0 indicates no alignment, and a score of 1 indicates perfect alignment.
Cognitive complexity. The cognitive complexity column displays the level of 
alignment of cognitive demand between the documents or surveys. The scores are range 
from 0 (no alignment) to 1 (perfect alignment). Low scores indicate a mismatch between 
the level of cognitive demand in the enacted curriculum and those established in the 
curriculum’s standards. Obviously the higher the cognitive complexity score is, the more 
aligned the documents or surveys are.
Relative emphasis graphs. Relative emphasis graphs were made using the 
content marginal data. In constructing these graphs, the value of the reported relative 
proportion of time spent on each topic for both the SEC’SIC and the VA SOL standards 
were multiplied by the reported cognitive demand category values for the SEC’s SIC and
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the VA SOL standards. The product of this calculation provided the researcher with the 
relative amount of time spent on each topic at specific levels of cognitive demand. The 
topics are abbreviated as number sense = NS; operations = OPS; etc. The levels of 
cognitive demand are abbreviated as memorize facts/definitions = CD I; perform 
procedures = CD II, etc. The scores on the left side of the graph are the value of the 
relative emphasis by time on topic at a specific level of cognitive demand.
In looking at Graph 1 ’s values for number sense (NS), we can see that School A’s 
relative emphasis at NSCD I, NSCDII, NSCD III, and NSCDIV all have fallen below 
the VA SOL’s standards required relative emphasis for number sense. However, we also 
see that for NSCD V, School A spends more time at this level of cognitive demand than 
required by the VA SOL standards. Relative emphasis graphs are useful in that they 
provide a quick and easy way to ascertain how faithfully an enacted curriculum is 
adhering to the expose and dosage standards set forth in an establish curriculum 
document.
Graph 1 
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Ethical Safeguards and Considerations
Because this study is collecting data, it is necessary to mention that participation 
is voluntary, participants have the right to withdraw from the study or survey at any time, 
and that all information collected by a survey would be considered confidential. The 
researcher guaranteed the teachers that their survey answers would not be shared with 
school A, or be used for teacher evaluations. To further safeguard this information, this 
study seeks only to measure the FOI of a curricular program’s standards, not specific 
teacher traits or behaviors. The researcher will seek approval from the Human Subjects 
Committee at the College of William and Mary.
Summary
FOI assessment is complicated to say the least. What may appear to be a rather 
simple task which compares a program’s construct with the manner in which it 
implemented is, in reality, exceedingly complex. This is primarily due to the sheer 
number of contextual factors that must be considered when assessing what the actual 
level of fidelity of a program’s implementation is. In synthesizing the theory, definition, 
use case, criteria, and method for conducting an FOI of School A’s third and fifth grade 
mathematics curriculum, the following construct was implemented:
1. Theory: Mixed theory that accepts that both profidelity and proadaptability.
2. Definition: “the degree to which teachers and other program providers 
implement programs as compared to the standards” (Dusenbury et al., 2003).
3. Use Case: Program component evaluation.
4. Criteria: Dosage (cognitive demand), Exposure (topic).
5. Method: SEC (SIC)/informal interviews.
Chapter 4: Results
The purpose of this study was to determine the level of fidelity of implementation 
(FOI) of School A’s third and fifth grade mathematics curricula. This was accomplished 
by using the Survey of Enacted Curriculum’s (SEC) Survey of Instructional Content 
(SIC) to measure the alignment/fidelity between the VA Standards Of Learning (SOL) 
curricular standards and the curricula School A’s teachers are enacting in the classroom. 
In this chapter, the results of the surveys and the data’s analysis will be presented. This 
chapter is broken into two parts. The first part is the quantitative and qualitative results 
and analysis of the grade three portion of the study and answer research question 1 “What 
is the level of FOI for the grade three mathematics in school A compared to the VA SOL 
standards?” The second part is the quantitative and qualitative portion of the grade five 
portion of the study and answer research question 2 “What is the level of FOI for the 
grade five mathematics in school A compared to the VA SOL standards?”
Part 1: Grade Three
Quantitative findings grade 3. The fine grain alignment indices between School 
A’s enacted curriculum and the VA Standards of Learning (SOL) for grade three ranged 
from 7 = 0 (Consumer Applications, Basic Algebra, Advanced Algebra, Advanced 
Geometry, Statistics, Analysis, Trigonometry, Special Topics, Functions and, 
Instructional Technology) to 7= .42 (Number Sense). The re-centered coarse grain 
alignment index was 7 = .63. The coarse grain analysis content maps are shown in Figure
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9, the fine grain analysis is shown in the alignment table in Table 8, and the relative 
emphasis is shown in Graphs 2 and 3.
In examining the data yielded by the SEC’s SIC and the VA SOL standards 
comparison, it is best to start broadly (coarse grain level), and then work into the 
specifics (fine grain and relative emphasis). This being the case, the data, along with the 
corresponding figure, table or graphs are presented below.
Figure 9
Coarse Grain Content Map Grade 3: School A v VA SOL Standards
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Coarse grain grade 3. The coarse grain analysis compared School A’s exposure 
and dosage of the 16 mathematics topics and the five levels of cognitive demand to the 
standards prescribed in the grade three VA Sol standards. In examining Figure 9, it is 
clear from the content map and the coarse grain alignment (.63) that School A’s 
implementation of the VA SOL grade three curricular standards are well within the “high 
alignment/fidelity” range of .51-.75. Looking at number sense, measurement, geometric 
concepts, and data displays, the data indicates that while School A faithfully teaches 
these topics, the level of cognitive demand (CD) they are taught at differs from the VA 
SOL standards. Additionally, while School A does not teach probability or instructional 
technology, it does teach basic algebra and operations; neither of which are heavily 
prescribed in the VA SOL standards.
Comparing the cognitive demand level for the mathematical topics reveals some 
variation. For example, the VA SOL standards require number sense to be implemented 
at CD III (demonstrate understanding), but School A implements the standards at CD II 
(perform procedures). Another discrepancy appears when comparing the cognitive 
demand levels for data displays. In the case, the comparison is virtually inversely 
proportional as displayed in the content map. The VA SOL standards call for instruction 
at CD II (perform procedures), while School A provides instruction at CD III 
(demonstrate understanding).
However, the most glaring variation between School A and the VA SOL 
standards is found when comparing the topic of measurement. School A spends an large 
amount of instructional time at CD V (non-routine problems), while the VA SOL 
standards clearly call for an emphasis on CD II (perform procedures). Lastly, the VA
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SOL standards call for a small percentage of instructional time in probability and 
instructional technology at the first three levels of cognitive demand, while school A does 
not spend any instructional time on these topics.
Even though the above noted disparities detract from the overall fidelity with 
which the VA SOL standards are being implemented, the I  score of .63 indicates that 
their impact is not as great as it may appear. In order to further investigate and determine 
the exact extent of the disparities noted above, it was necessary examine the fine grain 
alignment table (Table 8).
Fine grain grade 3. Looking at the data contained in the fine grain alignment 
table comparing School A and the VA SOL standards, the researcher was able to 
determine the extent to which the discrepancies noted in the coarse grain grade three 
content map existed.
Table 8
Fine Grain Alignment Table: School A Grade 3 v VA SOL Standards
Gr. 3 (2014) [75575] 
TO: VA Gr 3 frameworks Alignment
Balance of 
representation
Categorical
concurrence
Cognitive
complexity
Number sense 0.42 0.55 0.69
Operations 0.40 m 0.51 0.74
Measurement 0.37 0.00 0.70 0.56
Consumer applications N/A 0.00 N/A N/A
Basic algebra N/A m N/A N/A
Advanced algebra N/A 0.00 N/A N/A
Geometric concepts 0.41 0.44 0.85
Advanced geometry N/A -0.01 N/A N/A
Data displays 0.33 0.03 0.44 0.65
Statistics N/A 0.01 N/A N/A
Probability N/A -0.03 N/A N/A
Analysis N/A 0.00 N/A N/A
Trigonometry N/A 0.00 N/A N/A
Special topics 0.00 0.00 N/A N/A
Functions N/A 0.00 N/A N/A
Instructional tech. N/A -0.01 N/A N/A
Overall 0.36 0.81 0.49 0.63
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Alignment By examining the fine grain grade three alignment table, we can see 
that of the 16 mathematics topics shown, School A is currently providing instruction in 
-38% (number sense, operations, measurement, geometric concepts and, data displays). 
The table also shows that the re-centered alignment for each of these topics range from /  
= .42 (number sense) to /  = .33 (data displays); both of which fall within the low 
alignment/fidelity range of .26 - .49 on the 1 score classification scale. In total, of the 
-38% of topics School A is providing instruction for, each topic scores in the low 
alignment/fidelity range; evidenced by the overall alignment value of .36. Looking across 
the alignment table, we can see exactly why School A’s fine grain alignment score(s) are 
much lower than the overall alignment of .63 noted on the content maps in Figure 9.
Balance o f representation. The balance of representation column shows us that 
the disparities noted appear to exist not in the topics covered, but the emphasis given to 
those topics. Of the 16 mathematics topics School A has unbalanced emphasis in -56% 
of the topics, with 4% of the 16 topics breaching the substantial imbalance threshold of 
+/-.05. Looking at number sense, we can see that there is a negative relationship between 
School A’s instructional emphasis, and the VA SOL standards’ recommended emphasis. 
The number sense balance of representation score of -.08 indicates that School A is not 
only underemphasizing the topic to the degree required by the VA SOL standards, but 
also that the disparity is substantial, as the variation is greater than +/-.05.
Examining the negative balance of representation values further, the alignment 
table also reveals that geometric concepts (-.06), advanced geometry (-.01), probability (- 
.03), and instructional technology (-.01) are all underemphasized by School A. Of these 
topics, geometric concepts’ balance of representation score of -.06 indicates a substantial
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departure from the VA SOL standards, while the advanced geometry, probability, and 
instructional technology have not breached the +/- .05 threshold. While these negative 
values adversely affect School A’s alignment, positive balance of representation values 
have the same result. The reason is that the balance of representation value, whether 
positive or negative, indicates a departure from the standards established in the VA SOL 
curriculum document. Positive values in the balance of representation column indicate 
that School A is overemphasizing a topic vice underemphasizing (negative value).
Looking at the positive balance of representation values, we see that School A is 
overemphasizing operations (.08), basic algebra (.07), data displays (.03), and statistics 
(.01). Operations, with a balance of representation value of .08, leads this pack and 
breaches the +/-.05 threshold; indicating that School A is significantly overemphasizing 
this topic. Another interesting data point is that even though the VA SOL standards do 
not prescribe basic algebra as a topic to be covered, School A overemphasizes basic 
algebra to a high degree, .07. This is significant because spending so much emphasis on a 
topic not prescribed in the VA SOL standards may be causing the under emphasis seen in 
other VA SOL standards prescribed topics. Along this same line, School A also 
overemphasizes data displays and statistics, but only to a slight degree.
The last point of interest in the balance of representation column is that in only 
one of the 6 topics School A provides instruction on is there perfect balance of 
representation; measurement. Even though the level of cognitive demand for 
measurement in Figure 9 (content map) for School A varied greatly from the level of 
cognitive demand prescribed in the VA SOL standards, the emphasis of the topic was
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perfectly balanced. This indicates that even though exposure (topic) may be perfectly 
aligned, dosage (cognitive demand) may not be, and vice versa.
In summarizing the balance of representation data, the overall value for School A 
was .81. Since a score of 0 indicates no alignment and a score of 1 indicates perfect 
alignment, it is safe to say that the underemphasized and overemphasized topics of 
School A averaged out to produce a balance of representation for third grade that is 
generally good.
Categorical concurrence. The categorical concurrence column measured the 
alignment between the SEC’s SIC responses and the VA SOL standards. Examining this 
column, we can see that the data shows a range of .70 (measurement) to .44 (data 
displays and geometric concepts), while number sense and operations are in the middle 
with data values of .55 and .51, respectively. These scores indicate how closely the topics 
being taught in School A agree with the topics identified in the VA SOL standards with a 
value of 0 being no agreement and 1 being perfect agreement.
Understanding this, we can see that School A has one topic (measurement) with a 
high degree of alignment, two topics (number sense, operations) with moderate 
alignment, and two topics (data displays, geometric concepts) with slightly below 
average alignment. Considering the overall categorical concurrence score of .49, it may 
be said that School A’s categorical concurrence with the VA SOL standards is moderate 
to below average. This indicates that School A’s third grade teachers are only moderately 
aligned with the categories of the topics prescribed to be taught in the VA SOL standards.
Cognitive complexity. The cognitive complexity values describe the level of 
congruence between the level of cognitive demand prescribed in the VA SOL standards
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and the level of cognitive demand reported by School A in the SEC’s SIC. We can see in 
Table 8 that School A’s values are generally above average, with geometric concepts 
being the highest with a value of .85, operations with a value of .74, number sense with a 
value of .69, data displays with a value of .65, and an overall cognitive complexity 
alignment of .63.
In unpacking these scores more, we can see that, much like the balance of 
representation values, a low or high cognitive complexity value in a topic does not 
always mean that that same topic will have a similarly high alignment, categorical 
concurrence, or balance of representation value. For example, looking at geometric 
concepts the cognitive complexity value is high at .85, indicating that School A is being 
faithful to the dosage (cognitive demand) standards in the VA SOL’s. However, while 
School A is applying the correct dosage of geometric concepts to students, the categorical 
concurrence and alignment of the topic is low at .44 and .41 respectively; essentially 
teaching at the right depth, but not necessarily teaching the exact same content as directed 
by the VA SOL standards.
Relative emphasis grade 3. The relative emphasis graph compared School A’s 
and the VA SOL standards’ amount of time at a specific level of cognitive demand for 
each of the 16 mathematics topics evaluated (Graphs 2 and 3). Graph 2 contains the data 
for topics 1-8, and Graph 3 contains the data for topics 9-16.
Looking at Graphs 2 and 3, it is clear that School A mirrors the relative emphasis 
prescribed in the VA SOL standards to varying degrees. Examining these graphs more 
closely, we can see indicators that may potentially explain the values found in Table 8. 
Looking at Graphs 2 and 3, we can see that while the VA SOL standards have significant
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degrees of relative emphasis at CD III (demonstrate understanding) in number sense 
(-.17), geometric concepts (-.06), probability (.014), and instructional technology 
(-.003), School A does not. However, School A does have significant relative emphasis 
on topics not prescribed in the VA SOL standards: basic algebra (-.02), and statistics 
(-.003).
One trend that becomes apparent when examining Graphs 2 and 3 is that the VA 
SOL standards predominantly call for a heavy emphasis of topics at CD level III.
Looking across the topics, the VA SOL standards uniformly follow a pattern of topics 
having moderate emphasis on CD I, moderate/high CD II, high CD III, low CD IV, and 
very low/no CD V emphasis. In contrast, School A follows a pattern of topics having 
moderate emphasis at CD I, moderate/high CD II and III, low/no CD IV, and 
low/moderate CD V. What these patterns show us is that even though School A is 
spending less emphasis at CD III as prescribed in the VA SOL standards, School A is 
spending more emphasis at CD V (solve non-routine problems/make connections).
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In considering that School A deviates from the VA SOL standards by (a) teaching 
two additional non-required topics and, (b) following a different relative emphasis 
pattern, it becomes clear that these two findings may help explain why the relative 
emphasis graphs convey discrepancies.
Quantitative summary. The quantitative data yielded by the SEC’s SIC provided 
the statistical picture of School A’s FOI of the VA SOL standards. The picture painted by 
the data revealed that School A’s overall FOI level is overall on the lower end of the /  
score classification “high alignment/fidelity” at (.63). However, upon unpacking the data 
that makes up the overall I  score, it was found that several substantial discrepancies exist 
that may be lowering the overall FOI level.
Specifically, the data shows that are some gaps between what topics the VA SOL 
standards require and what School A is actually teaching. To this end, School A is 
spending valuable instructional time at relatively high levels of emphasis on topics such 
as basic algebra and statistics. This is time which could be better spent by increasing the 
relative emphasis on topics that are required by the VA SOL standards; number sense, 
geometric concepts, and probability. By spending more time at the proper level of 
emphasis on the required topics and associated levels of cognitive demand, School A 
could improve its overall FOI level, thereby becoming more aligned with the VA SOL 
standards.
The data also showed that “good” fidelity to either topic or cognitive demand 
level does not necessarily equate to “good” fidelity overall. A case in point is the topic of 
measurement. In Table 8, measurement was shown to have a perfect balance of 
representation score (0.0) when comparing School A’s implementation of the VA SOL
standards. This is misleading; however, as even though the balance of representation of 
the topic was perfectly aligned, the re-centered alignment and cognitive complexity 
values in Table 8 were low (.37) and moderate (.56) respectively. Another example of 
this is the topic of geometric concepts. Table 8 reports a cognitive complexity value of 
.85 for the topic, indicating very high alignment/fidelity. In stark contrast to this value, 
the same topic’s alignment value was low (.41), the balance of representation value 
negative (signifying under emphasis at -.06), and the categorical concurrence value low 
(.44). This series of data indicates that while School A is very faithful in providing the 
appropriate cognitive demand level prescribed in the VA SOL standards, the prescribed 
topic specific components are not being as faithfully implemented.
Another interesting finding was the difference in relative emphasis between the 
VA SOL standards and School A. In revisiting Graphs 2 and 3, the VA SOL standards 
have a very uniform pattern of how relative emphasis is applied to each topic by 
cognitive demand level. School A also has a very uniform pattern; however, this pattern 
differs from the VA SOL standards pattern. This difference is most noticeable in CD 
levels II, III, and V. While the VA SOL standards’ relative emphasis climaxes at CD 
level III, and then drops considerably for CD levels IV and V. School A’s relative 
emphasis plateaus at CD levels II and III, drops to CD level IV, and then climbs again at 
CD level V. This data indicates that the VA SOL standards spend far more emphasis on 
CD level III, but School A, although still spending a considerable amount of relative 
emphasis on CD level II and III, prefers to spend time at CD level V; which is higher on 
the SEC’s taxonomy of cognitive demand.
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These findings, while important, do not fully paint the picture of the level of FOI 
for School A’s grade three. Qualitative information was needed to help shape the context 
of the study, and be able to more effectively interpret the data collected through the 
SEC’s SIC. Further, the qualitative information helped support and explain some of the 
quantitative findings.
Qualitative findings grade 3. The collection of qualitative data were 
accomplished by conducting a simple interview that asked three specific questions of 
School A’s grade three teachers: (a) Do you feel that it is important to implement 
mathematics curriculum to VA SOL standards?; (b) Do you feel that implementing 
mathematics curriculum with a high degree of fidelity to VA SOL standards is necessary 
to positively increase student outcomes?; and (c) Do you feel that you implement 
mathematics curriculum with a high degree of fidelity to VA SOL standards?
Initially both third grade teachers for School A were interviewed; however, due to 
unprofessionalism and a lack of cooperation in answering the qualitative questions, one 
third grade teacher was removed from the study. Since only one teacher participated in 
this portion of the study, there were no trends or themes that were observable to the 
researcher. However, since only one teacher participated in both the quantitative and the 
qualitative parts of the grade three study, the focus of the findings were found to be very 
specific, which may make the data collected by both methods for grade three analysis 
more meaningful. The respondent will be known as T1 in the rest of this section of the 
study.
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Qualitative question 1: Do you fee l that it is important to implement 
mathematics curriculum to VA SOL standards? T1 responded to this question by stating 
that it is important to implement mathematics as prescribed in the VA SOL standards, but 
also that it is important to understand how to reach those standards in a way that is 
meaningful to the students. Specifically, T1 stated,
While I want to make sure my students reach the standard, I have to be aware of 
the fact that the students are really the ones driving my instruction, so the 
standards for me are more of a guideline and less of a how to teach this material 
set of rules that can’t be broken.
When the researcher asked T1 to clarify this, T1 responded that “Some of my students 
“get it” right away, others don’t. And there are some who really need to work at it. So I 
feel it is my job as a teacher to bring the children along in a way that makes sense to 
them, and sometimes that way doesn’t necessarily marry up to the way the standards say 
to do it. I’ll still get my students there.. .to the point that they need to be for standardized 
testing and assessments and stuff, but I want them to really learn the material, not just 
learn how to take a high stakes test or other assessment.” The researcher took this 
response to mean that T1 felt that having a goal to press students toward is positive, but 
dictating to teachers exactly how to get there may cause some students to be left behind, 
or not provided with the depth of knowledge necessary to truly understand the material.
Qualitative Question 2: Do you fee l that implementing mathematics curriculum 
with a high degree o f fidelity to VA SOL standards is necessary to positively increase 
student outcomes? T1 responded "Yes and no ” to this question. When asked to expand 
upon this answer, T1 explained that standards are “a good thing in that there’s a clear
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learning objective”; however T1 also contended that teachers, due to the heavy time 
constraints they operate under, sometimes become more focused on the “learning 
objective” and less on developing or modifying instruction to get there. “If you have a 
book to fix cars you can, if you have a book to cook you can. You can’t teach, not really 
teach students, by just doing what it says in some book of standards.” T1 also stated that 
“Having standards doesn’t automatically mean students will learn. We can have super 
high standards, but that doesn’t mean that teachers will provide better instruction.” T1 
went on to assert that the standards should be for teachers; that if the standards of who is 
allowed to actually teach increases student outcomes will likewise increase.
Qualitative Question 3: Do you fee l that you implement mathematics 
curriculum with a high degree offidelity to VA SOL standards? T l’s response to this 
question was with a question. “If you are asking if the majority of my students hit the 
learning objectives, then the answer is yes. If you are asking if I teach the standards the 
way they are laid out in the document the answer is no.” The researcher responded by 
asking if that is a split answer, or if T1 means that he/she implements some of the 
standards but not others, T1 replied that “that would be a fair assessment.”
Qualitative questions summary. The qualitative questions, while not truly in- 
depth or expansive, did serve to help the researcher better understand T l’s position in 
regarding to faithfully implementing the VA SOL standards. Noteworthy is that T l’s 
affect during the interview was pleasant, but guarded, and, at times, passionate. T1 was 
particularly passionate in answering qualitative questions 1 and 2. T1 ’s responses to these 
questions demonstrated his/her feelings that standards, while useful, are not the answer to 
improving student outcomes. T1 implied that while having a standardized learning
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objective is useful, teachers should have the freedom to reach these learning objectives in 
the manner that they feel is best suited to meet their students’ needs. T1 justified this 
belief in responding to qualitative question 1, stating that he/she feels that the VA SOL 
standards are good guidelines, but should not be a book “of a how to teach.. .material” or 
“rules that can’t be broken.”
Another interesting observation was that T1 seems to take a proadapability 
approach in his/her implementation of the standards. Proadaptability, the belief that 
fidelity to a curriculum’s standards may be modified to meet contextual needs, appeared 
to come up in many of T l’s answers. Although not explicitly stated, T1 most definitely 
conveyed the belief that teachers should be free to modify or implement curricular 
standards in part of his/her response to qualitative question 1; “So I feel it is my job as a 
teacher to bring the children along in a way that makes sense to them, and sometimes that 
way doesn’t necessarily marry up to the way the standards say to do it.” This belief was 
also echoed in T1 ’s answer to qualitative question 3, where he/she implied that while 
he/she will teach the standards, but not necessarily the way the VA SOL documents 
prescribe. This rationale accepts that fidelity to standards is useful, but only to the point 
where contextual dissonance may hinder or negatively impact student learning. Is 
proadaptability a positive factor for encouraging teacher autonomy or does it get in the 
way of FOI delivering core, essential learning.. ..this is a major take away
Grade 3 synthesis of quantitative and qualitative findings. Synthesizing the 
data from both the quantitative and qualitative portions for grade three will provide the 
answer to research question 1: “What is the level of FOI for the grade three mathematics 
in school A compared to the VA SOL standards?”
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Strictly speaking, the answer to research question 1 would be that the level of FOI 
for grade three mathematics in School A is .63; which falls within the “high 
alignment/fidelity” range of .51-.75 on the I  score classification scale. Additionally, the 
data collected on grade three has been consistent across the SEC’s SIC and the qualitative 
questions. The term consistent is used because the quantitative findings are supported and 
explained by the qualitative findings and vice versa.
It is worthwhile to briefly synthesize and note these consistencies, as well as any 
inconsistencies that have been observed between the two data sets. An interesting 
quantitative find that was explained by the qualitative data were that School A 
implements some of the VA SOL standards, but not others. In answering qualitative 
questions 1 and 2, T1 stated that he/she uses their own professional discretion to 
determine what standards to teach based upon what he/she is observing in his/her 
students. Put plainly, T1 felt that having a learning objective is fine, but the path to reach 
that end-state is student and teacher driven. This would explain why the quantitative data 
showed that while overall alignment/fidelity is high at .63, the unpacked topics had the 
varying degrees of alignment/fidelity in the fine grain alignment table.
Another key finding the qualitative questions explained was the difference 
between School A and the VA SOL standards in the relative emphasis chart. You will 
remember that School A spent less time at CD III (demonstrate understanding) than the 
VA SOL standards prescribed for all topics, however, School A had much higher relative 
emphasis at CD V (solve non-routine problems/make connections) than the VA SOL 
standards. T1 explained this when he/she stated that “I feel it is my job as a teacher to 
bring the children along in a way that makes sense to them, and sometimes that way
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doesn’t necessarily marry up to the way the standards say to do it.” This makes sense, as 
CD V is generally about teaching students to apply knowledge to unfamiliar situations 
and making the knowledge meaningful and use based for them. Specifically T1 is 
intentionally taking away VA SOL standards prescribed relative emphasis at CD III and 
replacing it with increased, though un-prescribed, emphasis at CD V.
Lastly, Table 8 showed that the balance of representation values were varied, with 
some displaying a substantial degree of departure from the VA SOL standards in terms of 
over or under emphasis. T l’s response to qualitative question 3 helped explain this 
finding, when he/she stated that “If you are asking if I teach the standards the way they 
are laid out in the document the answer is no.” By responding this way, T1 was making it 
clear that he/she will over or under emphasize topics depending in the needs of the 
students. Since T1 feels that the student needs should drive instruction, and T1 further 
feels that the VA SOL standards are guidelines and not hard and fast rules, T1 clearly 
takes liberties in how faithfully he/she executes the VA SOL standards.
The trends identified above are but a few, and there are undoubtedly many other 
factors that would have to be considered for a very deep FOI assessment. However, the 
data collected, reported, and synthesized in this part of the chapter indicates that,
generally speaking, School A currently executes the VA SOL standards for grade 
three with a moderate/high level of alignment/fidelity, and that the discrepancies 
noted are, for the most part, intentionally executed by the teacher in order to meet 
contextual and student requirements.
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Part 2: Grade Five
Quantitative findings grade 5. The fine grain alignment indices between School 
A’s enacted curriculum and the VA Standards of Learning (SOL) for grade five ranged 
from 7 = 0 (Consumer Applications, Advanced Algebra, Advanced Geometry, Analysis, 
Trigonometry, Special Topics, and Functions) to /=  .48 (Measurement). The re-centered 
coarse grain alignment index was 7 = .73. The coarse grain analysis content maps are 
shown in Figure 10, the fine grain analysis is shown in the alignment table in Table 9, 
and the relative emphasis is shown in Graphs 4 and 5. As with Part 1 of this chapter, Part 
2 will follow the format of beginning broadly with the coarse grain content map, and then 
work into the more specific fine grain alignment table and relative emphasis graphs.
Coarse grain grade 5. The coarse grain analysis compared School A’s exposure 
and dosage of the 16 mathematics topics and the five levels of cognitive demand to the 
standards prescribed in the grade five VA Sol standards. We can see in Figure 10 that the 
coarse grain alignment of 7 = .73 indicates that School A’s implementation of the VA 
SOL grade five standards is well within the “high alignment/fidelity” range of .51-.75. 
Figure 10 also shows us that School A provides instruction on -69% of the 16 
mathematics topics on the SEC’s SIC. Examining the content map more closely reveals 
that both School A and the VA SOL standards provide and prescribe instruction on 
number sense, operations, measurement, basic algebra, geometric concepts, data displays, 
statistics, probability, and instructional technology; although the degree of CD per topic 
differs in most cases. Additionally, School A provides instruction on analysis and special 
topics; neither of which are prescribed in the VA SOL standards.
Figure 10
Coarse Grain Content Map Grade 5: School A v VA SOL Standards
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In examining the cognitive demand spectrum, rather large variations are clearly 
present. Figure 10 shows that while School A adheres to the content prescribed in the VA 
SOL standards, it is only faithfully implementing the topics of operations and 
instructional technology at the prescribed level of CD II (procedures). The topic of 
geometric concepts is also provided by School A at the levels of cognitive demand 
prescribed by the VA SOL standards (CD I and CD III); however, the depth of the 
instruction provided differs. Along this same vein, number sense and measurement are 
both taught by School A at the prescribed levels of cognitive demand, but at depths that 
vary. School A also provides instruction for the topics of basic algebra, probability, 
statistics, and data displays, but at levels of cognitive demand that are extremely varied 
and shallow when compared to the VA SOL standards.
The content map for grade five reveals that even though School A enjoys a high 
degree of coarse grain alignment/fidelity (.73), and faithfully provides instruction for all 
of the topics (exposure) prescribed in the VA SOL standards, there are discrepancies in 
the level and depth of cognitive demand (dosage) provided. In order to unpack this 
finding further, the fine gain alignment chart may be used to determine the extent to 
which the level and depth of cognitive demand delivered to students varies from the VA 
SOL standards.
Fine grain grade 5. The data contained in Table 9 allowed the researcher to 
unpack and further examine the discrepancies found in the grade five coarse grain content 
map (Figure 10). This was done by examining the fine grain alignment table (Table 9), 
and looking closely for any indicators that would explain why the levels of cognitive 
demand varied so much from the VA SOL standards’ prescribed level per topic.
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Alignment Examining the alignment column of Table 9, an interesting find 
presented itself; School A’s enacted grade five curriculum is less aligned than it appears 
in the content map (Figure 10). Specifically, the researcher believed that the relatively 
high degree of coarse grain alignment (/ = .73) would translate to high re-centered 
alignment values, which was not the case. The re-centered alignment values for School A 
ranged from a high of /  = .47 (statistics) to a low of /  = .27 (data displays), with an 
overall alignment value of I  = .38. In fact all of the topics prescribed by the VA SOL 
standards fall within the /  score classification of low alignment/fidelity (.26 - .49); to 
include the overall alignment (.38). This finding seems to indicate that although the 
coarse grain alignment value of /  = .73 indicates a high level of alignment/fidelity; the 
individual topics are not as aligned as one would be led to believe.
Table 9
Fine Grain Alignment Table: School A Grade 5 v VA SOL Standards
Gr. 5 (2014) [75528] 
TO: VA Gr 5 Frameworks Alignment
Balance of 
representation
Categorical
concurrence
Cognitive
complexity
Number sense 0.43 m 0.53 0.83
Operations 0.36 <MK 0.48 0.77
Measurement 0.48 -0.01 0.61 0.87
Consumer applications N/A N/A N/A N/A
Basic algebra 0.39 0.65 0.48
Advanced algebra N/A N/A N/A N/A
Geometric concepts 0.29 — m m -  < " 0.38 0.80
Advanced geometry N/A N/A N/A N/A
Data displays 0.27 0.00 0.42 0.54
Statistics 0.47 -0.06 0.89 0.54
Probability 0.41 -0.02 0.41 0.71
Analysis N/A 0.01 N/A N/A
Trigonometry N/A N/A N/A N/A
Special topics 0.00 0.01 N/A N/A
Functions N/A N/A N/A N/A
Instructional tech. 0.30 0.02 0.50 0.55
Overall 0.38 0.89 0.51 0.73
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Balance o f representation. The balance o f representation column yielded very 
strong results. To refresh, the balance of representation column shows the variance 
between how well topics prescribed in the VA SOL standards are represented in School 
A’s enacted curriculum; positive values equaling over emphasis, negative scores equaling 
under emphasis, and a score of 0 equaling perfect balance of representation. Additionally, 
any score that breaches a variance of +/- .05 indicates a substantial variation from the VA 
SOL standards, and is highlighted in the table. Of the 9 topics prescribed by the V A SOL 
standards, and provided by School A, one has perfect balance of representation at 0.0 
(data displays), one has slight under emphasis at -.01; two have slight over emphasis at 
.01 (number sense, geometric concepts); one has substantial over emphasis at .06 
(operations); two have slight under emphasis at -.02 (basic algebra, probability); and one 
has substantial under emphasis at -.06 (statistics).
Since only 25% of the topics prescribed breach the +/- .05 threshold, School A’s 
grade five enjoys a very high balance of representation value of .89 (0 = no balance of 
representation, 1 = perfect balance of representation). This finding indicates that while 
some variations from the VA SOL standards exists, these variations are very slight and 
are not having a negative effect on the overall FOI of the standards.
Categorical concurrence. Categorical concurrence measures the amount of 
content concurrence between School A’s SEC’s SIC responses and the VA SOL 
standards in terms of topic descriptions. Categorical concurrence values for School A 
ranged from .89 (statistics) to .38 (probability). Further examination of this column 
shows that the ~50% of the topics categorical concurrence falls within the high 
alignment/fidelity range of .51 - .75 (number sense, measurement, basic algebra, and
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statistics); -49% topics fall within the low alignment/fidelity range of .26 - .49 
(operations, geometric concepts, and probability), and 1% of the topics (statistics) falls 
within the very high alignment/fidelity range of .76 - .99. The even distribution of the 
categorical concurrence values resulted in an overall value of .51, indicating that School 
A’s alignment is moderately aligned with the VA SOL standards.
Cognitive complexity. The cognitive complexity values describe the level of 
congruence between the level of cognitive demand prescribed in the VA SOL standards 
and the level of cognitive demand reported by School A in the SEC’s SIC. As with 
School A’s grade three findings, the cognitive complexity alignment is high; ranging 
from .87 (measurement) to .48 (basic algebra). The remainder of the cognitive 
complexity values for School A are all within the very high alignment/fidelity or high 
alignment/fidelity ranges of .76 - .99 and .51 - .75 respectively.
As we have seen before in the grade three analyses for School A, high or low 
cognitive complexity values do not necessarily mean the same topic will have a 
correspondingly high or low value in alignment, balance of representation, or categorical 
concurrence. Unpacking the cognitive complexity values in Table 9, we can note the 
same trend. A striking example of this is geometric concepts. The cognitive complexity 
value for geometric concepts is .80, indicating a high degree of alignment with the VA 
SOL standards. Even so, we can see that the re-centered alignment for the geometric 
concepts is very low at .29, as is the categorical concurrence at .38. This example is 
perhaps the starkest, but definitely not the only one. In fact, while School A enjoys 
reasonably high alignment in terms of overall cognitive complexity (.73), the overall 
alignment is low (.38). This would indicate that while the right depth o f cognitive is
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being attained, the proper level of cognitive demand (CD 1, II, III, IV, or V) is not, 
thereby decreasing overall alignment.
Relative emphasis grade 5. The relative emphasis graphs for grade five compared 
School A’s and the VA SOL standards’ emphasis on the topics measured by the SEC’s 
SIC. Relative emphasis in this study was the measurement of the amount of time spent at 
a specific level of cognitive demand for each topic. Graph 4 contains the data for topics 
1-8, while Graph 5 contains the data for topics 9-16.
In examining Graphs 4 and 5, both School A and the VA SOL standards follow 
their own patterns regarding relative emphasis. In the case of the VA SOL standards, 
every topic begins with a moderate amount of emphasis at CD I and increases through 
CD II climaxing at CD III. After reaching CD III, there is a significant drop to CD IV, 
and no emphasis at CD V. School A follows a slightly different relative emphasis profile. 
School A begins with slightly more relative emphasis at CD I, climaxes at CD II, slightly 
drops to CD III, then significantly drops to CD IV and CD V. School A repeats this 
pattern consistently throughout the topics, even the topics School A provides instruction 
on that are not prescribed by the VA SOL standards.
Re
lat
ive
 E
m
ph
as
is
0.12
0.08
0.06
0.04
0.02
Topic Abbreviations:
Number Sense........................NS
Operations..............................OPS
Measurement......................... M
Basic Algebra.......................... BA
Advances Algebra................. AA
Geometric Concepts...............GC
Advanced Geometry.............. AG
Data Displays.........................DD
Cognitive Demand Level Abbreviations:
Memorize Facts/Definitions/Formulas.......................... CD I
Perform Procedures........................................................CD II
Demonstrate Understanding of Mathematical Ideas CD III
Conjecture/Generalize/Prove..........................................CD IV
^  $  $  $  <$> *
Topics by Cognitive Demand Level 
♦ —  School A VASTD
Relative 
Em
phasis: School A 
Grade 
5 
v 
VA 
Sol Standard 
Topics 
1-8
R
ea
lti
ve
 
E
m
p
h
as
is
0.045
0.04
0.035
0.03
0.025
0.02
Topic Abbreviations:
Statistics............................... S
Probability............................ P
Analysis............................... A
Trigonometry....................... T
Special Topics...................... ST
Functions..............................F
Instructional Technology.......IT
Consumer Applications........CA
Cognitive Demand Level Abbreviations:
Memorize Facts/Definitions/Formulas........................CD 1
Perform Procedures......................................................CD II
Demonstrate Understanding of Mathematical Ideas....CD III 
Conjecture/Generalize/Prove........................................CD IV
0.015
0.01
0.005
Topic by Cognitive Demand Level
• School A VA STD
Relative 
Em
phasis: School A 
Grade 
5 
v 
VA 
Sol Standard 
Topics 9-16
100
An interesting finding is that while the VA SOL standards all call for very heavy 
relative emphasis in CD III, and always enjoy higher values at this level than School A, 
School A’s CD II levels are above the VA SOL standards levels in five topics. Number 
sense (—.08), operations (-.07), geometric concepts (~.04), data displays (-.03), and 
instructional technology (—.01) all have higher CD II levels than the VA SOL standards. 
This indicates that while the VA SOL standards require more work at a higher level of 
cognitive demand, School A spends the majority of its time at a lower level of cognitive 
demand in these five topics.
Another data point worth noting is that School A provides a very low degree of 
relative emphasis as compared to the VA SOL standards on two topics; statistics and 
probability. However, School A also spends relative emphasis on two topics not 
prescribed by the VA SOL standards; analysis and special topics. This may indicate that 
School A, for some reason or reasons, is choosing to spend more relative emphasis on 
these two topics, thereby taking valuable instructional time from statistics and 
probability. The topic of instructional technology is also interesting in that School A 
spends a considerable more amount of relative emphasis than prescribed by the VA SOL 
standards.
In considering Graphs 4 and 5 in their totality, there are some concerns with the 
level of fidelity in terms of the level of cognitive demand that is being emphasized by 
School A. While the VA SOL standards call for very heavy emphasis to be placed in CD 
III (demonstrate understanding), School A appears to be much more concerned with 
emphasizing CD II (perform procedures).
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Quantitative summary. The quantitative portion of the grade five analyses 
yielded some interesting results. Chief among these was the fact that while the coarse 
grain I  score (.73) was within the “high alignment/fidelity” range of .51 - .75, the 
unpacking of this score revealed that there are some significant deviations from the 
prescribed standards set forth in the VA SOL document. Of particular note in this 
unpacking were the data yielded in Table 9; fine grain alignment table grade five. Table 9 
revealed several data points that support this conclusion. First, the re-centered alignment 
scores found in Table 9 indicate that although the coarse grain alignment may be 
classified as “high”, the re-centered alignment scores that measure actual fidelity to the 
VA SOL standards document in the individual topics were found to be low (.48 to .27), 
with the majority falling into the low alignment/fidelity range of .26 - .49.
Second, while the balance of representation value was in the very high 
alignment/fidelity range at .89, the categorical concurrence value was much lower; in the 
moderate range of .51. This would appear to indicate that although the topics were being 
represented to the appropriate proportions prescribed in the VA SOL standards, the actual 
content of the topics was not truly congruent with the standards. Similarly, the cognitive 
complexity overall value of .73 is misleading. Essentially, School A is providing 
instruction at the appropriate depth of cognitive demand, but not at the same level (CD I 
-  V) prescribed by the VA SOL standards, as was shown in Graphs 4 and 5.
The relative emphasis graphs also presented trends that may be detracting from 
the overall level of FOI of the grade five mathematics curricula. Even though School A 
remains somewhat faithful to the relative emphasis prescribed by the VA SOL standards 
in number sense, operations, measurement, basic algebra, geometric concepts, and data
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display, School A has substantial divergence from the standards in statistics (-.05), and 
provides instruction in two topics not prescribed by the standards; analysis and special 
topics. The rather large divergence from the standards in statistics may be the result of 
School A spending too much relative emphasis on topics not prescribed in the VA SOL 
standards (analysis and special topics).
The relative emphasis graphs also clarified questions that arose from analysis of 
the fine grain alignment table; specifically why re-centered alignment was relatively low 
even though cognitive complexity alignment was high. A quick review of Graphs 4 and 5 
reveal that School A’s pattern of relative emphasis climaxed at CD II (perform 
procedures) and the VA SOL standards climaxed at CD III (demonstrate understanding). 
Bearing this in mind, it can be inferred from the data that School A is not providing 
students with the appropriate level of cognitive demand needed to meet the standards set 
forth in the VA SOLs.
Generally speaking, the quantitative data shows that while School A is generally 
aligned with the VA SOL standards, the alignment is superficial and not at the depth or 
breadth needed to truly have a high degree of alignment/fidelity. As with grade three 
however, the quantitative findings do not tell the whole story. To gain a better 
understanding of why the quantitative data appears the way it does, qualitative data is 
need to more fully paint the picture of the level of FOI for School A’s grade five 
mathematics curriculum.
Qualitative findings grade 5. Grade five Qualitative information was collected 
using the same process as was used for grade three, asking the same three questions: (a) 
Do you feel that it is important to implement mathematics curriculum to VA SOL
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standards?; (b) Do you feel that implementing mathematics curriculum with a high 
degree of fidelity to VA SOL standards is necessary to positively increase student 
outcomes?; and (c) Do you feel that you implement mathematics curriculum with a high 
degree of fidelity to VA SOL standards?
Unlike grade three, the researcher had cooperation from both of School A’s fifth 
grade teachers, therefore it was possible to look for any trends between the two teachers 
interviewed. It bears repeating, however, that the intent of the qualitative portion was to 
gather information that would clarify and supplement the data yielded by the quantitative 
portion of the study in terms of FOI, and not to compare or contrast the two fifth grade 
classrooms or teachers. In other words, while similarities and differences are p[resent 
within the answers to the qualitative questions, these similarities and differences are not 
explored to any great depth, as that would have been outside the scope of this study. Also 
noteworthy is that both teachers were interviewed separately so that a more neither one 
would feel compelled to make statements that completely aligned with the other. The two 
teachers interviewed for this part of the study will be known as HI and H2 throughout, 
and the format used to present the findings will be: question -  HI response -  H2 
response.
Qualitative question 1: Do you fe e l that it is important to implement 
mathematics curriculum to VA SOL standards? HI response. HI responded that “That 
all depends on what the standards are and who made them.” HI was then asked to clarify 
this, to which he/she responded “I don’t think anybody who hasn’t been a teacher should 
be making up standards or working in any kind of administration job making up 
standards for us to teach.” The researcher the restated the question and asked HI to
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answer in more a yes or no fashion. HI then stated “It’s a yes if the people making them 
are or have been teachers.” The researcher believed that HI was, not so subtly, offering 
his/her personal opinion that the VA SOL standards, or any standards for that matter, are 
only legitimate to him/her if they were developed by teachers or people who used to be 
teachers.
H2 response. H2 responded “Absolutely. Standards are important guidelines; 
however, I don’t teach standards, I teach children. 1 teach what they [students] need. If 
it’s in the standards fine, if not, and the kids need it, I still will teach it.” The researcher 
asked H2 to expand upon this, and he/she did by stating that since he/she has students 
with different learning styles and different ability levels it is improper to expect 
underprepared children to be capable of meeting the standards, and over prepared 
children from being bored. To solve this issue, H2 stated that he/she routinely “varies 
instruction as best I can to make sure all the students are engaged and learning how to do 
the math correctly.” The researcher restated H2’s answer asking if this meant teaching the 
students to apply math in a way that made sense to them. H2 responded by stating that 
while making it meaningful is important, it is not as important as “getting the foundation 
built before learning anything else.”
Qualitative question 2: Do you fee l that implementing mathematics curriculum  
with a high degree o f  fidelity to VA SOL standards is necessary to positively increase 
student outcomes? HI response. HI responded “No” to this question. When asked why, 
HI stated that just teaching the standards is “not enough to increase student outcomes.” 
The researcher then asked HI to explain what he/she meant. HI then stated that 
“standards are all well and good, but we should be teaching to what the students can do,
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not what the standards say.” The researcher asked HI if he/she meant that the standards 
are too hard, to which H2 replied that “in some cases “It’s not that they are too hard, they 
just don’t make a lot of sense sometimes. I’m the one who knows what my students need, 
not some document.”
H2 response. The response from H2 to this question was “Yes, but only if the 
standards give the teacher enough latitude to meet the standards in their classroom the 
way that is needed by their students.” H2 further explained that he/she is not opposed to 
having standards, just opposed to being told what to teach. Specifically, H2 felt that the 
teachers should only be told where to go, and that the journey they take their students on 
to get there should be entirely up to them. H2 justified this by opining that “the standards 
don’t take into account what my students are like, how they learn, or what ability they’re 
at. And this is important because it isn’t right to make children do things they are 
incapable of or not ready for.”
Qualitative question 3: Do you fee l that you implement mathematics curriculum 
with a high degree o f fidelity to VA SOL standards? HI response. HI responded “No, 
and that is because I don’t implement some of them on purpose.” The researcher asked 
HI if that was because of the reasons stated in qualitative questions 1 and 2, to which HI 
replied “Yes.” The researcher then asked HI if there was anything else he/she would like 
to add, and HI responded “No.”
H2 response. H2 responded that he/she tries to implement the standards as 
faithfully as he/she can, but that “sometimes it’s just too much for the kids and we have 
to go over the material a few times.” H2 went on to explain that because the standards 
move very fast in some cases, it is impossible to not slow down to make sure the students
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have just enough instruction to use the new concepts in simple problems. H2 also opined 
that the aggressive standards schedules sometimes prevents him/her from more deeply 
exploring the material, “you get them [students] to a point where they know the basics, 
then you have to move on to stay on schedule.” H2 then noted that he/she had nothing 
further to add when asked by the researcher.
Qualitative questions summary. The qualitative questions in this section were 
aimed at identifying contextual and teacher centric explanation for the data yielded by the 
quantitative portion of the grade five study. The answers to the qualitative questions did 
serve to shed some light on the statistical data reported. The respondents, HI and H2, 
were both pleasant, but guarded during the interview, and neither one really expressed 
any passionate opinion one way or another; they both were very matter of fact when 
answering the questions.
HI was a bit less open than H2, and had very strong negative feelings about the 
VA SOL standards. It may be inferred from H i’s opinion about the qualifications of 
those who created the standards that HI believes the standards were not created by an 
educator or former educator, but rather by a person whom he/she deemed unqualified to 
make such a document. H2, on the other hand, appeared to be willing to accept the VA 
SOL standards, appearing to embrace the overall utility of the standards, but disliked the 
time schedule and benchmarks associated with the standards.
In H2’s case, the fact that he/she feels that there is not enough time to fit in 
everything prescribed by the VA SOL standards may be a self-inflicted gunshot wound; 
in other words he/she is causing the time crunch himself/herself. H2 stating that he/she 
“teach[es] what they [students] need. If it’s in the standards fine, if not and the kids need
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it, I will still teach it” may indicate that the reason H2 feels compressed is because he/she 
is deviating from the standards and teaching topics that require no coverage. In answering 
qualitative question 3, H2 stated that “you get them [students] to a point where they know 
the basics, then you have to move on to stay on schedule.” In addition to supporting H2’s 
feeling of being time-constrained, it would appear that H2 also is contending that the 
schedule does not allow him/her to go too deeply into the content.
H2’s comments serve to explain two data points seen in the content map, fine 
grain alignment table and the relative emphasis graph. First, throughout the relative 
emphasis graph, School A consistently fails to reach the prescribed level of cognitive 
demand found in the VA SOL standards; CD III (demonstrate understanding). Instead, 
School A climaxes at CD II (perform procedures), which seems to be supported by H2’s 
answer to qualitative questions 3. Specifically, that in feeling time constrained, H2 only 
brings the students along to the point where “they know the basics. ” This implies that H2 
stops increasing the relative emphasis on a topic once the students have demonstrated 
using the required mathematical knowledge at a more rudimentary level than prescribed 
in the VA SOL standards.
Second, H2 also opines, in responding to qualitative question 1, that he/she will 
teach any topic, regardless of its inclusion in the VA SOL standards or not, if he/she feels 
“the kids need it.” In examining the content map, fine grain alignment table, and the 
relative emphasis graphs, it is clear that School A teaches topics not prescribed by the VA 
SOL standards. H2 readily admits to doing this, again based upon her determination of 
whether or not the students need to learn this topic. In this case, H2 clearly feels that the 
students need to learn analysis and special topics despite the fact that he/she complains of
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time constraints and fails to reach the standards prescribed level of relative emphasis or 
cognitive demand.
HI did not convey any issues he/she may have regarding time compression, but, 
then again, HI stated that “we should be teaching to what the students can do, not what 
the standards say.” This would indicate that HI really has little to no regard for meeting 
the requirements set forth in the VA SOL standards, and really doesn’t use them unless 
he/she absolutely must. HI also feels that implementing the VA SOL standards with a 
high level of fidelity will not affect student outcomes, although he/she offers no insight as 
to why he/she holds this opinion.
Grade 5 synthesis of quantitative and qualitative findings. Synthesizing the 
data from both the quantitative and qualitative portions for grade three will provide the 
answer to research question 2: “What is the level of FOI for the grade five mathematics in 
school A compared to the VA SOL standards?”
This question was more difficult to answer than grade three’s for a two of reasons. 
First, the coarse grain /  score of .73 falls on the upper end of the high alignment/fidelity 
range of .51 - .75 on the classification scale, but the fine grain alignment I  score of .38 
falls within the low alignment/fidelity range of .26 - .49 on the classification scale. 
Because of this, examining the fine grain alignment table and the relative emphasis 
graphs revealed considerable discrepancies. Second, even though there were two 
respondents answering the qualitative questions, and the answers helped explain several 
of the noted discrepancies, the responses were not as substantive as the grade three 
respondent’s answers.
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The divergence between the data may be explained by thinking critically about 
the data contained in the content map, fine grain alignment table, and relative emphasis 
graphs. While the content map showed high alignment fidelity with the general topics 
School A is providing instruction on, the components of these topics, which are 
statistically represented in the fine grain alignment table, are underrepresented; as noted 
by the low re-centered alignment values which range from .48 - .27. Since re-centered 
alignment is calculated using a single topic, and is not influenced by the other topics, the 
value is a reflection of the one to one comparison between the contents of School A’s 
enacted curriculum and the VA SOL standards. This being the case, the low scores may 
infer that when the other topics are stripped away, the level of alignment/fidelity between 
the contents of the topics decreases.
Another substantial discrepancy between School A and the VA SOL standards is 
School A’s relative emphasis on the level of cognitive demand that instruction is being 
provided at. As noted in the quantitative summary, School A’s relative emphasis pattern 
differs from the VA SOL standards in that more emphasis is consistently spent at CD U, 
rather than at the VA SOL standard’s prescribed CD III. Although the qualitative 
information was somewhat sparse, it did serve to help explain why School A’s relative 
emphasis pattern looks the way it does. H2, in answering qualitative question 3 stated that 
his/her intent is to “get them [students] to a point where they know the basics.” Putting 
these two pieces of data together, it can be inferred that, at least for H2, the goal is not for 
the students to demonstrate understanding (CD III), but rather to be simply able to 
perform procedures (CD II). Further, in considering H2’s responses to the qualitative
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questions holistically, this would appear to be a conscience decision that is being made 
by H2.
A discrepancy was also noted in the topics prescribed by the VA SOL standards 
and the topics School A provides instruction on. School A provides instruction in both 
analysis and special topics, neither of which are prescribed in the VA SOL standards. 
School A also provides a considerable amount more of relative emphasis on instructional 
technology. Thinking about these data, and reexamining the relative emphasis charts, we 
can see that even though School A is spending relative emphasis at a different level of 
cognitive demand than prescribed in number sense, operations, measurement, basic 
algebra, geometric concepts, and data displays, the relative emphasis is being spent in 
roughly at the same level as the VA SOL standards. However, in statistics and 
probability, the relative emphasis is not only at a different level of cognitive demand, but 
also substantially under emphasized. This would appear to show that School A is 
intentionally spending relative emphasis at a lower rate than the VA SOL standards in 
statistics and probability in order to provide some relative emphasis in analysis and 
special topics. Unfortunately by spending relative emphasis on topics not prescribed by 
the VA SOL standards, School A may be detracting from the relative emphasis spent on 
prescribed topics.
While these noted findings are by no means all of the factors that could be 
considered in assessing the level of FOI of School A’s grade five mathematics 
curriculum, they do provide a general idea and a starting point for further research. This 
being the case, the data indicates that: Generally speaking, School A currently executes
I l l
the VA SOL standards for grade five with a low/moderate level of alignment/fidelity, and 
that the discrepancies noted are intentionally enacted by the teachers.
Chapter 5: Summary, Recommendations, and Conclusion
Summary
The goal of this study was to determine the level of fidelity of implementation 
(FOI) for School A’s grades three and five. More importantly, the study strove to do this 
in a manner that, while somewhat descriptive, was primarily quantitative. Because FOI 
evaluations are extremely complex in nature, this study only represents a small portion of 
what would occur during a full scale FOI evaluation. One reason I say this is because this 
study cross-sectional; the data represents only a snapshot of the level of FOI as it looked 
when the survey and interviews were conducted. A full scale FOI evaluation would have 
entailed a longitudinal study that tracked FOI over at least one school year, and 
preferably more. Another reason this study is only a portion of a bigger picture is for this 
FOI evaluation to be considered complete, School A’s enacted curriculum would have 
had to be compared to the assessments that measure student achievement.
So what, if any, was the value of this study? First, I would argue that this study is 
valuable because it will provide School A with a generally clear picture of how faithfully 
the VA SOL standards are being implemented in the classroom; and this is critical. I say 
critical because in order to truly gain insight into why student achievement scores on 
assessments are decreasing, an institution must first determine whether or not it is 
delivering the material required for a student to succeed. It is commonly understood that 
most assessments are either (a) designed to marry to an establish curriculum; or (b) 
intentionally developed to support a specific curriculum. Since this is most often the case,
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it is reasonable to assume that the assessments being used to measure student 
achievement are generally aligned with the intended curriculum. As McLaughlin and 
Berman (1976) so aptly put it, the only difference is what happens in between the 
intended curriculum and the assessment; and that is the instruction.
Further, while the ability to generalize this study across School A is weak at best, 
it is extremely focused on the subject grades. While this is somewhat of a limitation, I 
would argue that it is also a strength. It is a strength because it is extremely narrowly 
focused on the subject grades, much like the re-centered alignment scores found in the 
fine grain alignment tables. Practically speaking, this is a classic case of risk versus 
reward. By focusing very narrowly on the subject grades, and attempting to remain more 
quantitative than qualitative, the study had the potential to overlook important qualitative 
factors that are influencing the level of alignment/fidelity between the School A and the 
VA SOL standards. So, the accepted tradeoff in this study was sacrificing a measure of 
qualitative data in order to gain quantitative data that would provide a jumping off point. 
The quantitative data provided in this study provided a picture of surfaces and gaps. 
Surfaces being where the alignment fidelity between the standards and School A is high, 
and gaps being places in the enacted curriculum where alignment fidelity to the standards 
is low or missing. Armed with this information, School A now has an idea of where these 
gaps exists, the extent to which they exist, and, perhaps most importantly, some potential 
reasons the gaps exist; and this provides a start point for improvement.
For this reason, I would also argue that the data yielded by this study is 
actionable, and therefore has utility to School A. I say actionable because the data will 
allow School A to take a more proactive role in making sure its clients are delivered
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curricula to standard. The information in this study will also provide School A with the 
ability to pay greater attention to problem areas and not waste time focusing on areas that 
are already operating with a high degree of fidelity. Essentially sustaining the identified 
practices that increase fidelity, and discontinuing practices that decrease fidelity. Bearing 
this in mind, I have several recommendations that I believe would improve both the 
quality of future studies of this nature and increase capacity within School A to 
independently conduct such FOI evaluations in the future, thereby improving practice and 
potentially increasing student outcomes.
Recommendations
The recommendations that follow are based upon my experiences and some 
observations I made during the course of this study.
1. Establish an organizational climate that is open to improvement and trying 
new things.
While three of the four teachers interviewed in for this study were open and 
honest about how they view fidelity, one teacher was obstructive and downright hostile. 
The leadership of an educational organization has the responsibility to make sure that the 
organization’s members are focused on doing what is best for the clients. This includes 
being open and honest about looking for ways to improve, and understanding that while 
an individual may be comfortable doing things a certain way, that certain way may not be 
doing anything to increase student achievement or deliver curriculum in the manner 
prescribed by the standards. The sooner an educational organization’s members 
understand that “it” is not about them, and can get over themselves, fixe sooner actual 
improvement can occur.
115
2. Conduct regular FOI evaluations and process improvement planning sessions.
Conducting annual FOI evaluations accomplishes two things. First it establishes 
an organizational climate of routine evaluation. When an organization is cyclically 
evaluating itself and searching for ways to improve processes (instruction in this case) the 
act of evaluation becomes second nature. This is a cultural shift that must occur, 
however, and therefore may be subject to resistance from the organization’s members. It 
is therefore incumbent upon the organization’s leadership to make two things 
painstakingly clear: (a) the organization does not have a zero defect mentality and accepts 
that there is always a better way to meet the client’s needs; and (b) evaluating processes 
is natural and necessary for the organization to evolve, improve, and overcome obstacles 
that will undoubtedly present themselves in the future.
If the cultural shift is successful, then the organization will have the opportunity 
to grow and evolve to meet the changing needs of its clients. In the case of School A, 
starting a formalized FOI process and cycle will benefit the organization in two ways. 
First, the organization will be able to have a better grasp on what it is implementing well, 
and what it is not. This will allow School A to focus on problem areas rather than make 
broad changes that are not necessarily data driven, and may adversely affect the client. 
Second, a program of this nature will begin to foster the type of organizational 
environment spoken of earlier. The more the organization’s personnel do something, the 
more it becomes second nature and is taken on board not only at the formal level, but at 
the informal level as well. Developing teachers that constantly evaluate their practices, 
and share lessons learned with one another in a collegial manner is the gold standard 
here.
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3. Package other topics within the established standards.
All three of the teachers interviewed in this study stated, to varying degrees, that 
they felt the need to teach subjects not prescribed in the VA SOL standards. The relative 
emphasis graphs showed how this may be a causal factor for having lower levels relative 
emphasis per topic by cognitive demand level, or reduce the relative emphasis spent at 
the appropriate level of cognitive demand per topic. A11 of this is a fancy way to say that 
School A is diverting time from prescribed topics and spending time doing “other things” 
the teachers feel are necessary. This may be remedied by helping teachers understand that 
they can still teach those topics they feel their students need that are not prescribed by the 
VA SOL standards, but it should be done by making these topics part of the prescribed 
topics.
While this sounds confusing, in reality it is not. Let’s look at School A’s grade 
five relative emphasis on statistics, probability and analysis in Graph 4. In this graph we 
can see that the VA SOL prescribed topics of statistics and probability are not given the 
required amount of relative emphasis by School A, but School A does spent some relative 
emphasis capital on analysis; a topic that is not prescribed by the VA SOL standards.
Let’s say that the teacher in this case feels that her students need to learn analytical skills 
for any number of reasons. Is it not possible to “fold” analysis into either statistics or 
probability? Is analysis not part of understanding what statistics show us, or how 
probability works? It most definitely is, in my opinion.
I would therefore argue that it is not unreasonable to ask that the grade five 
teachers fold analysis into the statistics and probability lessons. I would also argue that 
doing so may increase the relative emphasis level of cognitive demand in both of these
117
topics from CD II (perform procedures) to CD III (demonstrate understanding), as being 
capable of analyzing statistical information or probability patterns goes well beyond 
simply performing basic procedures. In fact, the relative CD level could potentially 
increase beyond CD III, perhaps even moving into the CD IV
(conjecture/generalize/prove) and CD V (solve non-routine problems/make connections) 
ranges.
These are just some of the recommendations that I have thought about after going 
through the data, considering the context, and thinking about ways to apply what the data 
has shown us in a meaningful way. They are by no means the only recommendations, and 
certainly not the best, as I expect the best recommendations to come from inside School 
A. I expect this because only School A has the requisite level of contextual knowledge to 
truly understand how to apply the data the study has yielded in a way meaningful to 
them.
Conclusion
In closing, there is one takeaway I would like to briefly address, and that is that 
FOI is important, and vastly underused in education. The education community is only 
starting to realize the utility such evaluations have in ensuring the educational plans and 
interventions are administered correctly and to the established standards. I know this 
sounds cold and clinical, and that is because to a large degree it is. But it is also so much 
more than that. As education continues to move into standard based constructs, and the 
field becomes more data driven, we have an opportunity, as educators, to take FOI and 
make it ours. It does not just have to be the clinical model used in healthcare or treatment 
programs, simply slapped over an educational context—not at all. Right now, if we rise
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to the challenge and seize the opportunity before us we can change FOI from something 
generally considered to be cold and unfeeling to an evaluative methodology that 
considers the context, accounts for student needs, and helps teachers deliver better 
instruction. However, we can only do this if more research is done. As I stated in Chapter 
II, the field of education has no agreed upon definition of FOI, nor any constructs 
specifically designed to measure FOI. The statistical part of measuring FOI is easy, the 
hard part capturing and integrating rich and meaningful qualitative data in a way that 
enhances the worth of an FOI evaluation.
This is one of the many reasons why more research into FOI evaluations must be 
done. As the American people and local, state, and the federal governments continue to 
call for education to be standards based, we can adapt and develop our own 
methodologies for evaluation, or we can accept the evaluations that will surely be 
dictated to us by non-educators or those with less than the best intentions.
Appendix A: K-12 Mathematics Taxonomy
SEC K-12 Mathematics Taxonomy
900 Data Displays
1000 Statistics
1100 Probability
1200 Analysis
1300 Trigonometry
1400 Special Topics
1500 Functions
1600 Instructional Technology
100 Nbr. sense /Properties/ Relationships
200 Operations
300 Measurement
400 Consumer Applications
500 Bask Algebra
600 Advanced Algebra
700 Geometric Concepts
800 Advanced Geometry
O th e r Coding Conventions
Topics:
0 All
999 Out o f Subject Area
Cognitive Demands:
B Memorise
C Perform Procedures
D Demonstrate Understanding
E Conjecture/Ana lyie
F Solve Non-Routine Problems
Z Non-Specific Cognitive Demand
K-12 Mathematics Taxonomy
101 Place value
102 Whole numbers and Integers
103 Operations
104 Fractions
105 Decimals
106 Percents
107 Ratio and proportion
108 Patterns
109 Real and/or Rational numbers
110 Exponents and scientific notation
111 Factors, multiples, and divisibility
112 Odd/even/prime/composite/square numbers
113 Estimation
114 Number Comparisons (order, magnitude, relative size, 
inverse, opposites, equivalent forms, scale or number 
line)
115 Order of operations
116 Computational Algorithms
117 Relationships between operations
118 Number Theory (e g. base-ten and non-base-ten systems)
119 Mathematical properties (e.g., distributive property)
190 Otherm i
201 Add/subtract whole numbers and integers
202 Multiply whole numbers and integers
203 Divide whole numbers and integers
204 Combinations o f operations on whole numbers or 
integers
205 Equivalent and non-equivalent fractions
206 Add/subtract fractions
207 Multiply fractions
208 Divide fractions
209 Combinations of operations on fractions
210 Ratio and proportion
211 Representations o f fractions
212 Equivalence o f decimals, fractions, and percents
213 Add/ subtract decimals
214 Multiply decimals
215 Divide decimals
216 Combinations of operations on decimals
217 Computing with percents
218 Computing with exponents and radicals
290 Other
■1
301 Use o f measuring instruments
302 Theory (arbitrary, standard units and unit size)
303 Conversions
304 Metric (SI) system
305 Length and perimeter
306 Area and volume
307 Surface Area
308 Direction, Location, Navigation
309 Angles
310 Circles (e.g., pi, radius, area)
311 Mass (weight)
312 Time and temperature
313 Money
314 Derived measures (e.g., rate and speed)
315 Calendar
316 Accuracy and Precision
390 Otherm i ■■■■■■■■iiUhidiUbiisnsr. s o
401 Simple interest
402 Compound interest
403 Rates (e.g., discount and commission)
404 Spreadsheets
490 Other
501 Absolute value
502 Use of variables
503 Evaluation of formulas, expressions, and equations
504 One-step equations
505 Coordinate Planes
506 Patterns
507 Multi-step equations
508 Inequalities
509 Linear and non-linear relations
510 Rate of change/slope/line
511 Operations on polynomials
512 Factoring
513 Square roots and radicals
514 Operations on radicals
515 Rational expressions
516 Multiple representations
590 Other
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K-12 Mathematics Taxonomy
901 Summarize data in a table or graph
902 Bar graph and histograms
903 Pie charts and circle graphs
904 Pictographs
905 Line graphs
906 Stem and Leaf plots
907 Scatter plots
908 Box plots
909 Line plots
910 Classification and Venn diagrams
911 Tree diagrams
990 Other
1001 Mean, median, and mode
1002 Variability, standard deviation, and range
1003 Line of beat fit
1004 Quartiles and percentiles
1005 Bivariate distribution
1006 Confidence intervals
1007 Correlation
1008 Hypothesis testify
1009 Chi Square
1010 Data Transformation
1011 Central Limit Theorem
1090 Other
K! ■ S L:
1101 Simple probability
1102 Compound probability
1103 Conditional probability
1104 Empirical probability
1105 Sampling and Sample spaces
1106 Independent vs. dependent events
1107 Expected value
1108 Binomial distribution
1109 Normal curve
1190 Other
J20T] Sequences and series
12021 Limits
1203 Continuity
1204 Rates o f change
1205 Maxima, Minima, and Range
1206 Differentiation
1207 Integration
1290 Other
r J— T i . c
601 Quadratic equations
602 Systems of equations
603 Systems of inequalities
604 Compound Inequalities
605 Matrices and determinants
606 Conic sections
607 Rational, negative exponents/radicals
608 Rules for exponents
609 Complex numbers
610 Binomial theorem
611 Factor/remainder theorem
612 Field properties of real number system
613 Multiple representations
690 Other
701 Basic terminology
702 Points, lines, rays, segments, and vectors
703 Patterns
704 Congruence
705 Similarity
706 Parallels
707 Triangles
708 Quadrilaterals
709 Circles
710 Angles
711 Polygons
712 Polyhedra
713 Models
714 3-D relationships
715 Symmetry
716 Transformations (e.g., flips or turns)
717 Pythagorean Theorem
790 Other
I K
801 Logic, reasoning, and proofs
802 Loci
803 Spheres, cones, and cylinders
804 Coordinate Geometry
805 Vectors
806 Analytic Geometry
807 Non-Euclidean Geometry
808 Topology
890 Other
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K-12 Mathematics Taxonomy
130I Basic ratios
1302 Radian measure
1303 Right triangle trigonometry
1304 Law of Sines and Cosines
1305 Identities
1306 Trigonometric equations
1307 Polar coordinates
1308 Periodicity
1309 Amplitude
1390 Other
1401 Sets
1402 Logic
1403 Mathematical induction
1404 Linear programming
1405 Networks
1406 Iteration and recursion
1407 Permutation combinations
1408 Simulations
1409 Fractals
1490 Other
— — 1 ,  ■ ■ «
1501 Notation
1502 Relations
1503 Linear
1504 Quadratic
1505 Polynomial
1506 Rational
1507 Logarithmic
1508 Exponential
1509 Trigonometric and circular
1510 Inverse
1511 Composition
1590 Other
1601 Use o f calculators
1602 Use o f graphing calculators
1603 Use o f computers and internet
1604 Computer programming
1605 Use of Spreadsheets
1690 Other
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Appendix B: Cognitive Demand Categories for Various Subjects
Cognitive Demand Categories tar Science
B c D E F
Memorize Pacts 
Definitions, Formulas
Conduct Investigations 
/ Perform Procedures
Communicate 
Understanding of 
Iriura Cancanfe
Analyze Information Apply Concepts / Make Connections
Analvze data, recoanize
Use and intearate science
Recat science terms and Colect and record data Observe and explain
concepts
AddIv and adapt science
definitions
Recat scientific formulas Use aDoroDriate tools
teacher demonstrations
ExDlain Drocedures and 
methods of science and
□attorns
Build or revise theory
Make measurements, do
inquiry
Oroanize and display data
dtedict ions 
Infer from data ApdIv science Ideas outsidep>mputatnr|s 
Execute Drocedures
in tables and charts
Draw conclusions
the context of serene
Plan and desion 
experiments
Test effects of different 
variables
Cognitive Demand Categories for English / Language Arts / Reading
B C D E F
Memorize/Raced Perform Procedures / Explain
Generate/Create/ 
Demon strata
Create /develop
Analyze / Investigate
Ca terrorize / schematize
Evaluate/Integrate
Determine relevance.
Rrsyi^ fa#*, terrp^, Give examples
pgnn»ffBQtB-«mong wxl 
self, world information
Recoonize relationshiDs DM ishfect nd io Assess adeauacv
Locate literal answers in text Check consistency Dramatize [Compare and contrast
appropriateness, credibility 
Test conclusions.
Identify relevant information 9umnvizf Order, arouo. outline. Identify with another's point
hypotheses
Synthesize content and
Identify purpose. main
organize ideas of view
Make inferences, draw
ideas from several sources 
Intearate with other topicsPeyote exoress ideas newtvi pWffilyfjonf and subjects
Gather information Devetoa reasonable Predict probable QrjSjqjisRltyrn^tjvff iconseauences
Cognitive Demand Categories tor Social Studies
N?me, Identity, Urf, 
Recoonize. Label Make observations
Describe, exolain social 
studies issues/problems
Classifv and compere 
data
Propose or evaluate 
sohdions to social 
protpiems
Recall facts, terms, 
definitions
Locate and collect 
information/data
Explain procedures and 
mathodj of inquiry
Anaivze data, recoonize 
pettems / relationships
Use social studies 
concents to solve 
problems
Locate features on a mao Read.decode.and interpret maos/oraohtcs
Recoonize & explain 
misconceptions
Process and interpret Infer from data, draw 
conclusionsdata
Identify Deoole. Diaces 
events, dates
Conduct
Interviews/fieldwork
Explain the reason™ in 
maWno decisions
Identify bias, points of 
view, frame of reference
Use multiple sources to 
make connections
Use data collection Deskm effective displays Make predictions Make decisions, formtools/procedures of information/data iudoements
Disoiav data in tables or
stwte
Develop new hypotheses
Summarize, classifv. 
Orggpge data
Assess accuracy, 
credibility, relevance
Paraohrase. convert, 
translate information
Plan effective research 
strateoies
Generate questions
Appendix C: Survey of Enacted Curriculum
Wisconsin Center for Education Research 
Council of Chief State School Officers
SURVEYS OF ENACTED CURRICULUM©
Survey O f Instructional Practices 
Teacher Survey 
Grades K-12
______________________ Mathematics_____________________
Thank you for agreeing to participate in this survey of instructional practices and content This survey is pari 
of a collaborative effort to provide education researchers, policymakers, administrators, and most importantly, 
teachers like yourself with comparative information about instruction from states and districts around the 
country. To learn more about the surveys of enacted curriculum and their use in other projects, please visit the 
project website at: http://www.seconline.org
Y our participation in this survey is voluntary. If you choose to participate, your personal information will 
remain strictly confidential. Information that could be used to identify you or connect you to individual results 
will not be shared with staff in your school, district, or state. Individual respondents are never identified in any 
reports of results. The questionnaire poses no risk to you, and there is no penalty for refusal to participate.
You may withdraw from the study simply by returning the questionnaire without completing it, without 
penalty or loss of services or benefits to which you would be otherwise entitled.
p . I have read and understand the statement above regarding my 
rights to confidentiality in completing this survey.
If you have any questions regarding your rights as a research participant, please contact the Surveys of Enacted 
Curriculum project director; John Smithson at (608) 263-4354, or the University of Wisconsin-Madison 
School of Education’s Human Subjects Committee office at (608) 262-2463.
A joint project of the Council of Chief Stale School Officers and the Wisconsin Center for Education Research, with funding support 
from the National Science Foundation and participating states and districts. Limited Copyright
Reporting Period: Most recent school year (current year, if reporting after March 1st)
Instructions for Selecting the Target Class
Mathematia instruction: For all questions, please refer only to activities that are part of Mathematics 
instruction. If you teach more than one class, respond only for the first class that you teach each week. If that 
is a split class (i.e., the class contains more than one group for language arts instruction and each group is 
taught separately), respond for only one group.
Please read each question and its response choices care hilly, and then m ark your response by filling In 
an appropriate response circle. A pen o r pencil may be used to  complete the survey.
Survey of Instructional Practices 
for
Mathematics
SCHOOL DESCRIPTION
Which of these categories best describe the way your 
mathematics classes at this school are organized? 
(Check alt that apply)
so 2 If your school is departmentalized, or if you are a 
subject-area specialist, how many different 
mathematics classes do you currently teach?
(D Departmentalized Instruction 
©  Subject-Area Specialist (non-dcpartmental) 
0  Self-Contained (i.e., teach multiple subjects) 
®  Team taught
® © ® ® © < S ) ® @
(Number of classes taught)
CLASS DESCRIPTION
c 0 1 Which term best describes the target class, or course, 
you are teaching?
© Elementary Math ® Geometry
© Middle School Math @ Trigonometry
Pre-algebra <8> Advanced Math
© Algebra © Caicuhu
Integrated Math © Other
CLASS DESCRIPTION (cent)
00 2 What is the grade level of most of the ©  © ®  © © © © ® © ©  <D ®  ®
students in the target class? K 1 2 3 4 5 6 7 8 9 10 11 12
CD 3 How many students are in the target class? © 10 or fewer © 21 to 25
© 11 to 15 © 26 to 30
® 16 to 20 © 31 or more
CD< What percentage of the students in the target © © ® © © © © ©  ©  ©
class are jgrJ Caucasian? (Mark nearest 10%)
Less than 10 10 20 30 40 50 60 70 80 90+ %
c0 5 What percentage of students in the target © None © 26% to 50%
class are Limited English Proficient (LEP)? © Less than 10% © More than 50%
®  10% to 25%
CD 6 what percentage of the students in the target 
class HAVE lEPs? (Mark neatest 10%)
© © ® © © © ©  ®  © ©
Less than 10 10 20 30 40 50 60 70 80 90+%
CD 7 How many students with significant cognitive 
disabilities ate in the target class?
©
None
©
1
®
2
©
3
©
4
©
5
©
More than 5
phow
many hours will the target class spend in 
mathematics instruction?
N um ber o f instructional h ou rs"  
CD 9 What is the average length of each class 
period for the target mathematics class?
CD 10 For how many weeks will the target
mathematics class meet this school year in 
totat?
Total number of weeks"
CD 11 What is the achievement level o f most o f  the 
students in the target class, compared to 
national norms?
CD.12 what is considered most in scheduling 
students into the target class?
® ® ® © ® © ® ® ®
0 1 2 ; 
©  Not applicable 
©  30 to 40 minutes 
®  41 to 50 minutes 
®  51 to 60 minutes
1 to 12
®
13 to 24
5 6 7 8 9
©  61 to 90 minutes 
©  91 to 120 minutes 
0  Varies due to block 
scheduling or 
integrated
®
25 or more
©  High achievement levels 
®  Average achievement levels 
0  Low achievement levels 
©  Mixed achievement levels 
©  Ability or prior achievement 
©  Limited English proficiency 
®  Teacher recommendation 
®  1EP RECOMMENDATION
©  Parent request 
©  Student decision 
<E> No one factor more 
than another
2
HOMEWORK (work assigned to be completed outside o f doss ) 
Answer the following questions with regard to  your target class:
MW-1 How often do you usually assign mathematics homework to be © Never (Skip to question IP. 1)
completed outside of class? CD Less than once per week
® Once or twice per woek
® Three to four times per week
© Everyday
nw 2 How many minutes do you expect a typical student to spend on a © I do not assign homework
normal homework assignment completed outside of class? © Less than IS minutes
® From IS to 30 minutes
® From 31 to 60 minutes
© From 61 to 90 minutes
® More than 90 minutes
nw 3 Does homework completed outside of class count toward student © Never
grades? © Usually does not
® Usually does
© Always does
HW-* How often do you assign homework to be completed in a small © Never
group outside of class? © Less than once per week
® Once or twice per week
® Three to four times per week
© Everyday
AMOUNT OF HOMEWORK TIME
0 - None
1 - L ittle (Less them 10% o f homework time outside c f class)
2 - Some ( 10-25% o f homework time outside c f class)
3 - Moderate (26-50% c f homework time outside o f class)
4 - Considerable (More than 50% c f homework time outside of class)
W hat percentage of the time that students fat the target class
V
«
z«
fc
1cspend on mathematics homework done outside c f class do you s>
1
V
to
at
E
£
expect them to: 2 a 1 <5
^  s Complete computational exercises or procedures from a textbook or 
worksheet © © ® ® ©
HW.8 Solve word problems from a textbook or worksheet © © ® ® ©
HW 7 Explain, using several sentences, their reasoning or thinking in © © ® ® ©
solving a problem
HW.8 Work on a demonstration or proof of their mathematics work © © ® ® ©
HW.9 Collect data as part of mathematics homework © © ® ® ©
m  1o Work on an assignment, report, or project that takes longer than one 
week to complete © © ® ® ©
HW11 Solve novel or non-routine mathematical problems © © ® ® ©
3
INSTRUCTIONAL ACTIVITIES IN MATHEMATICS
Listed below are questions about the types of activities that students in the target class may engage in during 
mathematics instruction. Please estimate the relative amount of time a typical student in your class will spend 
engaged in each activity over the course of a school year. The activities are not necessarily mutually exclusive; 
across activities, your answers will probably exceed 100%. Consider each activity on its own, estimating the 
range that best indicates the relative amount of mathematics instructional time that a typical student in your target 
class engages in over the course of a school year for that categoty.
AMOUNT OF INSTRUCTIONAL TIME
0 * None
1 - Little (Less than 10% o f instructional time for the school year)
2 - Some (10-25% c f instructional time for the school year)
3 - Moderate (26-50% o f instructional time for the school year)
4 - Considerable (More than 50% c f instructional time for the school year)
How much of the mathematics instructional time in the target 
class do students use to engage in the following tasks? / t / /
IP1 Listen to the teacher explain, or observe the teacher demonstrate or 
model a math procedure or solve a problem © © © © ®
}P2 Read and comprehend mathematics information from multiple 
sources
© © © ©
,p3 Collect, summarize, and/or analyze information or data from multiple 
sources
® © © © ®
lP 4 Present or demonstrate to others ® © © © ®
!P 5 Work individually on mathematics assignments ® © © © ®
,p 6 Participate in whole-class discussions about mathematics ® © © © ®
IP 7 Engage in a writing process to support arguments with evidence ® © © © ®
!P 8 Use hands-on materials ® © © © ®
IP 9 Work in pairs or small groups on mathematics exercises, problems, 
investigations, or tasks
® © © © ®
ip-10 Engage in learning activities outside the classroom ® © © © ®
,p 11 Use computers, calculators, or other technology to learn, practice or 
explore mathematics
® © © © ®
,p 12 Maintain and reflect on a portfolio of their own work © © © © ®
fp13 Practice test-taking strategies © © © © ®
fP14 Take a quiz or test © © © © ®
Listed below are some questions about what students in the target class do in mathematics. For 
each activity pick one of the choices to indicate the percentage o f instructional time that students 
are doing each activity. Please think of an average student in the class while responding.
AMOUNT OF INSTRUCTIONAL TIME ( Working individually)
O -N ooe
1 - L ittle (Less than 10% o f individual work time on mathematical exercises, problems, or tasks)
2 - Some (10-25% of individual work time on mathematical exercises, problems, or tasks)
3 - M oderate (26-50% o f individual work time on mathematical exercises, problems, or tasks)
4 - C onsiderable (More than 50% c f individual work time on mathematical exercises, problems, or
When students in the target dass work individually on 
mathematics exercises, problems, investigations, or tasks, how 
mnch of that time do they: 1 /
St
/
i
/
IPA1 Solve word problems tram a textbook o r worksheet © © © ©
IPA2 Solve mathematical problems that require novel o r non-formulaic © © ©
thinking
ipa.3 Explain their reasoning or thinking in solving a problem by using ® © © © ®
several sentences orally or in writing
IPA.4 Apply mathematical concepts to real-world problems ® © © © ®
i p a  5  Make predictions and/or generate hypotheses ® © © © ®
IPA-8 Analyze data to make inferences or draw conclusions ® © © © ®
IPA 7 Assess the accuracy, credibility, and/or relevance o f mathematical ® © © © ®
precision
i p a s  Work with manipulalives to understand mathematical concepts © © © © ©
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AMOUNT OF INSTK UCTIONAL TIME ( Working in p a in  or small groups )
0 - None
1 - Little (Less than 10% o f instructional time in pairs or small groups)
2 - Some (10-25% o f instructional time in pairs or small groups)
3 - M oderate (26-50% of instructional time in pairs or small groups)
4 - Considerable (More than 50% c f instructional time in pairs or small groups)
W h en  s tu d en ts  in  th e  ta rg e t c lass  w o rk  in pain or small groups 
o n  m a th e m a tic s  exercises, p ro b le m s. Investigations, o r  ta sk s , how  
m u ch  o f  th a t  t im e  d o  th e y : / 1 / / /
IPB1 Solve word problems from a textbook or worksheet © ® © ©
IPB.2 Solve mathematical problems that require novel or non-formulaic © © © ©
thinking
tPB.3 Xalk about their reasoning or thinking in solving a problem © ® © © ©
IPB 4 Apply mathematical concepts to "real-world" problems © © © © ©
,PB 5 Analyze data to make inferences or draw conclusions © ® © © ©
IPB 6 Review assignments or prepare for a quiz or test © ® © © ©
IPB 7 Make predictions and/or generate conjectures © ® © © ©
IP8.6 Work on a non-routine problem that takes an extended period o f  time © © © © ©
to solve
IPB a Participate in simulations © ® © © ©
IPB. 10 Work on a project in which group members seek peer comments to © ® © © ©
improve work
IPB 11 Work with manipulatives to understand mathematical concepts © ® © © ©
AMOUNT OF INSTRUCTIONAL TIME ( Use of hands-on materials in mathematics )
0 - None
1 - Little (Less than 10% o f instructional time using hands-on materials)
2 - Some (10-25% o f instructional time using hands-on materials)
3 - Moderate (26-50% o f instructional time using hands-on materials)
4 - Considerable (More than 50% c f instructional time using hands-on materials)
W h en  s tu d en ts  in  th e  ta rg e t  d a s s  u se  hands-on materials as part 
o f  mathematics instruction, how  m u ch  o f  th a t  tim e  d o  th ey :
<4
4 i / /
IPC.1 To model mathematical concepts © ® © © ©
IPC 2 ]'0 gather evidence © © ®
IPC.3 To do mathematical constructions © © © © ©
IPC.4 To provide evidence to support arguments © © © © ©
AMOUNT OF INSTRUCTIONAL TIME ( Collecting, organizing, displaying and/or presenting data)
t -N o n e
1 - L ittle (Less than 10% o f instructional time collecting, organizing, displaying and/or presenting data )
2 - Some (10-25% o f instructional time collecting, organizing, displaying and/or presenting data)
3 - M oderate (26-50% o f instructional time collecting, organizing, displaying and/or presenting data)
4 - C onsiderable (More than 50% o f instructional lime collecting, organizing, displaying and/or presenting 
data)
W h en  s tu d en ts  in  th e  ta rg e t d a s s  co llect, o rg an iz e , d isp lay  
a n d /o r  p re s en t d a ta  a s  p a r t  o f  m a th e m atics  in s tru c tio n , ham  
m u ch  o f  th a t  tim e  d o  th ey : # / / /
,P01 Collect data by counting, measuring or observing ® © © © ©
ipd.2  Collect data by questioning, interviewing or conducting surveys ® © © © ©
ipo 3 Organize data using models, charts, graphs, exhibits, and/or maps © © © © ©
IPD 4 Analyze and interpret data ® © © © ©
IPC S Document sources o f  information ® © © © ©
,p0 6 Design their own investigation or experiment to solve a problem ® © © © ©
IP0 7 Change a parameter in an equation to test a hypothesis ® © © © ©
AMOUNT OF INSTRUCTIONAL TIME ( Use c f  calculators, computers, or other educational technology)
0 - None
1 - Little (Less than 10% o f instructional time using calculators, computers, or other educational technology)
2 - Some (10-25% o f instructional time using calculators, computers, or other educational technology)
3 - Moderate (26-50% o f instructional time using calculators, computers, or other educational technology)
4 - Considerable (More than 50% of instructional time using calculators, computers, or other educational 
technology)
W h en  s tu d e n ts  in  th e  ta rg e t  d a s s  a re  engaged  in  ac tiv itie s  th a t  
invo lve th e  u se  o f  calculators, computers, or other educational 
technology a s  p a r t  o f  m a th em atics  in s tru c tio n , how  m u c h  o f  th a t  
tim e  d o  th ey : / 1 / / /
IPE1 Leam facts © © © © ©
IPE 2 Practice skills and procedures © © © ©
,PE 3 Collect information © © © © ®
IPE 4 Store, retrieve or share data or information ® © © © ®
IPE 5 Diap|ay and analyze data ® © © © ®
IPE 8 Create multi-media presentations © © © © ®
IPE 7 u se  technology to solve problems ® © © ©
IPE 8 Take an assessment online © © © © ®
IPE 9 Communicate electronically ® © © © ®
IPE,° Organize, outline, or summarize information © © © © ®
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ASSESSMENT STRATEGIES
PIm k  iadictte how ofUa yoa mm cock of the foihwhg itrato^ci whca assessing s tadciti i i  the target 
w if lw u tk i  d m
Not at Ml 1 4 « M l - J t t w , 4-9 SMC*p tr ja i p t r a j a f i i n ' a s k p trsak
AS.1 Objective items (e.g., multiple choice or true/false) O © ® a ®
AS .2 Short answer questions such as performing a mathematical 
procedure
0 © ® <3>
AS.3 Extended response item for which student must explain or justify 
solution
0 © ® ® ®
ASA Performance tasks or events (e.g , hands-on activities) 0 © ® ® ®
ASS Individual or group demonstration or presentation 0 © ® ® ®
ASS Mathematics projects 0 © ® a ®
A8.7 Portfolios 0 © ® ® ®
A l l Systematic observation of studertfs 0 © ® ® ®
ASSESSMENT CHARACTERISTICS
EXTENT OF USE( m n m m m u x M W e r — Uam)
i-N eae
I • Little (Less than 10% of assessments for the school year)
2 -  S aw  (10-25% of assessments for Ihe school year)
i  -  Moderate (26-50% of assessments for die school year)
4 - CewMmMe (More than 50% of assessments for the school year) 4
Ptcaat iwUcsto the extent to whfch the folowiag characteristics | 1
I
A
j5 J
AC.1 Focused on application of content © ® ®
AC-2 Focused on information recoil id © ® a ®
A C J Focused on applying imdesstandmgs and knowledge © © ® ® ®
AC.4 Use authentic contexts (e.g., real-world simulation, project- based 
or cross-disciplinary problems)
© © ® ® ®
ACS Provide written feedwek to develop further studert understanding © © ® a ®
ACS Provide verbal feedback to develop further student understanding © © ® ® ®
AC.7 Require students to explain, reason, support conclusions, ami use 
appropriate sources as evidence
© ® ® ® ®
ACS Use of rubrics/scoring glides to analyze student work © ® ® ®
ACJ Results used to adjust leading methods within current unit © © ® ® ®
AC.t* Provide students opportunities to evaluate their own work © © ® a ®
AC 11 Intentionally use informal assessments during a wit (e.g., exit 
cards, check for understanding, etc.)
© © ® a ®
AC. 12 Use of assessmert data in adjusting the curriculum and/or © © ® a ®
instruction
INSTRUCTIONAL INFLUENCES
Plcaac indicate the degree to which each of the following influences what you teach in the target 
mathematics class.
Strong Somewhat Little or Somewhat Strong
N/A Negative Negative No Positive Positive
Influence Influence Influence Influence Influence
IN.1 Your state's curriculum framework or content 
standards
© © © © ® ©
IN 2 Your district's curriculum framework, standards, or 
guidelines
© © © ® ©
IN.3 Textbook or instructional materials © © © ©
IN.4 State test or results from test © © © © ® ©
IN.5 District test or results from test ® © © © ® ©
INS National Council of Teachers of Mathematics 
Education Standards
® © © © ® ©
IN.7 Your pre-service preparation © © © © ® ©
INS Students' special needs © © © a ® ©
INS Preparation of students for next grade or level © © © © ® ©
IN.10 Local priorities, directives, or policies © © © © ® ©
IN 11 Your professional development experiences © © © © ® ©
IN.12 Screening, diagnostic, or classroom assessment © © © © ® ©
results
10
CLASSROOM INSTRUCTIONAL READINESS
For the followinf hems please lndlcsted how well prepared you are to:
Not Well Somewhat Well Very Well 
Prepared Prepared Prepar ed  Prepared
IR.1 Use/manage cooperative teaming groups as part of mathematics 
instruction
© © ©
IR.2 Integrate math with other subjects © © ©
IR.3 Provide mathematics instruction that meets state content standards 
(e.g., district, state, or national)
<s> © © ©
iR.4 Use a variety of assessment strategies (including objective and open- 
ended formats)
© © ® ©
IR.5 Teach problem-solving strategies ® © ® ©
IR6 Teach mathematics with manipulative*, such as counting blocks or 
geometric shapes
© © © ©
IR.7 Teach math at your assigned level © © ® ©
IR.6 Develop students' communication skills in expressing mathematical 
concepts and procedures
© © ® ©
IR.9 Teach students to reason mathematically, and to evaluate 
mathematical claims
© © ® ©
IR.10 Select and/or adapt instructional materials to implement the 
prescribed curriculum
© © ® ©
IR.11 Teach students with physical disabilities © © ® ©
IR.12 Help students document and evaluate their own work © © ® ©
IR.13 Teach classes with students with divane abilities and learning styles © © ® ©
IR.14 Teach mathematics to students from a variety of cultural 
backgrounds
© © ® ©
IR.15 Teach mathematics to students who have limited English proficiency © © ® ©
IR.16 Teach students who have learning disabilities that impact 
mathematics learning
© © ® ©
m 17 Organize and manage the classroom © © ® ©
IR.18 Support students' developmental and maturstional needs © © © ©
IR.19 Involve parents in the mathematics education of their children © © © ©
IR.20 Adapt instructional materials to enhance understanding of 
mathematics content
© © © ©
IR.21 Integrate instruction of mathematics content with teal-world or life 
skills
© © © ©
IR.22 Teach students who are persistently low performers © © © ©
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TEACHER OPINIONS AND BELIEFS
Please indicate your opinion about each o f the statements below:
Strongly
Dtogni D‘“ *r”
Neutral!
Undectdr
d
Agree StronglyAgree
T01 Students team mathematics best when they ask a lot of questions © © © © ®
10 2 Students need to practice mathematical computation skills 
regularly to perform well on tests
©  © © © ©
TO 3 All students can team challenging content in mathematics © © © © ©
10 4 Students leam mathematics best in classes with students of 
similar abilities
© © © ©
T0 5 It is important for students to leam basic mathematics skills 
before solving problems 
T0 0 I enjoy teaching mathematics
© 
©
 
© 
©
© 
©
© 
©
®
®
T0 7 I am supported by colleagues to try out new ideas in teaching 
mathematics
©  © © © ®
70 8 I am required to follow rules at this school that conflict with my ©  © © © ®
best professional judgment about teaching and learning 
mathematics
TO 9 Mathematics teachers in this school regularly share ideas and 
materials
© © © © ®
T01° Mathematics teachers in this school regularly observe each other 
teaching classes
©  © © ®
TO 111 have adequate curriculum materials available for instruction ©  © © © ®
T0 121 have many opportunities to leam new things about teaching 
mathematics in my present job
© © © © ®
T013 j have adequate time during die regular school week to work with 
my peers on mathematics curriculum or instruction
© © © © ®
to 14 Most teachers in this school contribute actively to making 
decisions about the curriculum
©  © © © ®
to 15 \fy school supports co-teaching and collaboration between 
general and special educators in the teaching of mathematics
©  © © © ®
to 16 My school supports co-teaching and collaboration between 
general and ESL educators in the teaching of mathematics
©  © © © ®
PROFESSIONAL DEVELOPMENT IN MATHEMATICS
In answering the following items, consider all the professional development activities related to mathematics content 
or instruction that you have participated in since Ju n e  1st o f  l is t  v e ir . Professional development refers to a variety 
o f activities intended to enhance your professional knowledge and skills, including in-service training, teacher 
networks, course work, institutes, committee work, and mentoring. In-service training is professional development 
offered by your school or district to enhance your professional responsibilities and knowledge. Workshops are short­
term learning opportunities that can be located in your school or elsewhere. Institutes are longer term professional 
learning opportunities, for example, a f a week or longer in duration.
Since Ju n e  1st o f  Inst year, how much tim e have you snent engaged in professional developm ent activities 
focused on m athem atics o r  m athem atics education?
0 -N /A  1 = 1-5 hrs. 2 -6 -1 5  hrs. 3 -  16J5  hrs. 4 = 36-60 h n . 5 = 60+ hrs.
Amount of Time
P 0.1 Workshops or in-service training related to mathematics or mathematics 
education?
<Q> © © ©  © ©
PO-2 Summer institutes related to mathematics or mathematics education? <a> © © ©  © ©
P 0 .3 College courses related to mathematics or mathematics education <s> © © ©  © ©
Since Ju n e  1st o f  last year, how freauentlv  have you engaged in each o f  the  following activities focused on 
m athem atics content?
Never
Once or 
twice a 
w ar
Once or Once or twioea
tu r n
Once or twice Almost
twice a l e r t *BKk daBv
PDA.1 Attended conferences related to mathematics or 
mathematics education
© © © © ©
POA.2 Participated in teacher study groups, networks, or 
collaborative*
© © © © ® ©
POA.3 Used teacher resource centers or internet resources to 
enrich your knowledge and skills
© © © © ©
PDA.4 Acted as a coach or mentor to others in your school © © © © © ©
PDA,5 Received coaching or mentoring about my instruction 
from an activity leader, coach, or mentor
© © © © © ©
PDA .6 Worked on a committee or task force focused on 
curriculum and instruction
© © © © © ©
POA.7 Engaged in informal self-directed learning (e g , © © © © ® ©
discussions with colleagues, reading articles, using 
internet resources) to enrich your mathematics 
knowledge and skills.
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Thinking agnin about your professional development activities related to mathematics since June 1st of last 
year, how often has the following occurred for you?
Never Rarely Sometimes Often
TOB1 Observed demonstrations of teaching techniques ® © © ©
TOB 2 Led group discussions © © © ®
PDB 3 Developed cunicula or lesson plans with others © © © ®
PDB 4 Reviewed student work or scored assessments © © © ®
p08 5 Developed assessments or tasks as part of a formal professional © © © ®
developmoit activity
P0BB Practiced what you learned and received feedback as part o f a © © © ®
professional development activity
P0B 7 Received coaching or mentoring in the classroom © © © ®
PDB-8 Given a lecture or presentation to colleagues © © © ®
Still thinking about your professional development activities related to mathematics since June 1st of last yeai
indicate how often they have been:
Never Rarely Sometimes Often
poc 1 Designed to support the school’s improvement plan © © © ®
PDC 2 Consistent with your department's or grade level's plan to improve © © © ®
teaching
PDC.3 Consistent with your personal goals for your professional development © © © ®
PDC-4 Built on what you learned in previous professional development activities © © © ®
PDC.5 Provided follow-up activities that related clearly to what you learned © © © ®
Since June 1st of last year, have you participated in professional development activities related to mathematics 
or mathematics instruction in the following ways?
No Yes
pod 1 I participated in professional development activities along with most or all of the teachers from 
my school. © ©
pdd 2 i participated in professional development activities along with most or all of the teachers from 
my department or grade level. © ©
POD.3 i participated in professional development activities NOT attended by other staff from my 
school. © ©
P°D 4 I discussed what 1 learned with other teachers in my school or department who did NOT attend 
the activity © ©
14
Since June 1st of last year, how much emphasis have your professional development activities related to 
mathematical instruction placed on the following topics?
roE 1 Alignment o f mathematics instruction to curriculum frameworks and/or 
state content standards
None
©
Minor
©
Moderate
©
M^jor
<s>
Instructional approaches (e.g., use of manipulatives) © © © ®
P0E 3 In-depth study o f mathematics or specific concepts within mathematics 
(e.g., fractions)
© © © ®
P0E-4 Study of how children leam particular topics in mathematics © © © ®
P0E 5 Individual differences in student learning © © © ®
P0E e Meeting the learning needs of special populations of students (e.g., 
English language learners, students with disabilities)
© © © ®
PDE 7 Classroom assessment (e g., diagnostic, textbook-linked tests, teacher- 
developed tests)
© © © ®
PDE a State or district assessment (e.g., preparing, understanding, interpreting 
assessment data)
© © © ®
P0E-8 Interpretation of assessment data to inform mathematics instruction © © © ®
P0E10 Technology to support student learning in mathematics © © © ®
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TEACHER CHARACTERISTICS
Female Male
TC1 Please indicate your grader. 0) 0
TC 2 Please indicate your race/ethnicity. (Indicate all that 0  American Indian or Alaska Native 
"PPW ® Asian
0  Black or African American
0  Hispanic or Latino/a 
0  Native Hawaiian or other Pacific Islander
® White
Less More
than 1 1-2 3-5 6 -8 9 - n 12-15 than 15
year years years years years yean years
TC 3 How many years have you taught mathematics prior to 0 0 0 0 0 0 ®
this year?
TC-* How long have you been assigned to teach at your 0 0 ® 0 0 ©
current school?
Multiple Ph.D.
BA or MA or MA or or
N/A BS MS MS Ed.D Other
TC.5 What is the highest degree you hold? 0 © 0 0 0 0
TC.8 What was your major field of study far the bachelor's degree?
0  Elementary Education 
0  Middle School Education 
0  Mathematics Education 
0  Mathematics
0  Mathematics Education and Mathematics 
0  Other disciplines (includes other Education fields. Science, 
History, English, Foreign Languages, etc.)
0  Special Education
TC 7 If applicable, what was your major field of study for the highest degree you hold bey rad a bachelor's degree?
0  Elementary Education 
0  Middle School Education 
0  Mathematics Education 
0  Mathematics
0  Mathematics Education and Mathematics
0  Other disciplines (includes other Education fields, Science, 
History, English, Foreign Languages, etc.)
0  Special Education 
TC.8 What certifications do you currently possess? (Check all that apply)
0  Emergency, provisional or temporary Certification 
0  Elementary /Early Childhood Certification 
0  Middle School Certification
0  Secondary Certification, in a field other than Mathematics 
0  Secondary Mathematics Certification 
0  National Board Certification 
0  Highly qualified teacher 
0  Special Education
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FORMAL COURSE PREPARATION
Please estimate the total number of courses (quarter or semester) you have taken at the undergraduate 
and/or graduate level in each of the following areas:
(Number of courses)
0 1-2 3-4 7-* » -! » 11-12 13-14 15-14 17+
FC.1 Refresher mathematics courses (e.g., algebra, geometry © © © ® © © © © © ©
FC.2 Advanced mathematics courses (e.g., calculus, statistics) © © © © © © ©
FC.3 Mathematics Education © © ® © © © © ©
FC.4 Special Education © © ® ® © © © © © ©
This is the end of the Instructional Practices portion of the survey. Please continue on to complete the 
Instructional Content portion. Thank you.
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Survey Of Instructional Content 
Teacher Survey 
Grades K-12 
Mathematics
The following pages request information regarding topic coverage and your expectations for students in the target 
mathematics class for the most recent school year (current year If reporting alter M arch lst)i The content 
matrix that follows contains lists of discrete topics associated with mathematics instruction. The categories and 
the level of specificity are intended to gather information about content across a wide variety of programs. It is 
not intended to reflect any recommended or prescribed oontent for the grade level and may or may not be 
reflective of your local curriculum.
Please read the instructions on the next two pages carefully before proceeding
Step 1: Indicate topics not covered in this class
Begin by reviewing the entire list of topics identified in the topics column of each table, noting how topics 
are grouped. After reviewing each topic within a given grouping, if none of the topics listed within that 
group receive any instructional coverage, circle the "<None>" in the "Time on Topic" column for that 
group. For any individual topic that is not covered in this mathematics class, fill in the circled "zero" in 
the "Time on Topic" column. (Not necessary for those groups with "<None>" circled.) Any topics or 
topic groups so identified will not require further response. [Note, for example, that the class described in 
the example below did not cover any topics under "Instructional Technology" and so "<None>" is 
circled.)
Step 2: Indicate the amount of time spent on each topic covered in this class
Examine the list o f topics a second time. This time note the amount of coverage devoted to each topic by 
filling in the appropriately numbered circle in the "Time on Topic" column based upon the following 
codes:
0 = None, not covered
1 = Slight Coverage (less than one class/lesson)
2 — Moderate Coverage (one to five classes/lessons)
3 = Sustained Coverage (more than five classes/lessons)
Step!
<m Topic K-ia Mathematics Topics Expectations for Students m Mathematics 
Demonstrate/ Conjecture, 
Connuafeate Analyte,
Integrate/Men orbe/ 
Recal
101 Place v
CD <Z><3>
uons
•<D£><3>
Decimals
©(DnO)
Ratio and proportion
m Patterns®(D<2>
1 Real numbersd><2><3>
Memortae/
Recal• Instructional Technology
Use of calculators<0>(D<2>(3)
<0>(D<2h$
Graphing calculators 
Computers and internet
Step 3: Indicate the primary and supporting performance expectations for every topic 
taught
Hie final step in completing this section of the survey concerns your expectations for what students should 
be able to do. For each topic listed, please indicate the performance expectations that you consider to be 
the primary goal of your instruction on that topic, as well as the performance expectation that most supports 
or helps to scatfold the primary performance expectation.
Primary The performance expectation that represents the primary performance goal for 
instruction on this topic at this grade level for this class of students.
Supporting The performance expectation that mosts supports (provides scaffolding) for achieving 
the goal indicated by the primary performance expectation
Step 3
Time oh  Topic K-12 Mathematics Topics
<Ueae> , Number Sense/Properties/ ReMiaadri|ie
® **® 101 Place value
•X ® ® 102 Whole numbers
®X®* Operations
•X ® ® "* Fractions
<0)0)00) 105 Decimals
© x*® Percents
•X ® ® Ratio and proportion
o x ® * tM Patterns
•X® ® 109 Real numbers
* Instructional Techasiogy
ox® ® 601 Use of calculators
®X®3 m  Graphing calculators
®x®® Computers and internet
r Students in Mathematics
Irate/ Coojectvc, Integrate/
Recall / Proeedwn MMMadcate Analyse, Synthesizeu ryendadng. Generalize Crtnqae
P X / p X p • P X P X
s • s ® s ® s ® s ®
P X p X p X P X P X
s ® s ® s ® s ® s ®
p X p X p • p X p X
s ® s • s ® s ® s ®
p X p X p X p X p X
s ® s ® s ® s ® s ®
p X p X p • p X p X
s ® s • s ® s ® s ®
p X p X p • p X p X
s ® s • s ® s ® s ®
P X p X p X p X p X
s ® s ® s ® s ® s ®
p X p X p • p X p X
s ® s ® s ® s • s ®
p X p X p X p X p X
s ® s ® s ® s ® s ®
Memorise / Perform Demonstrate/ Conjecture, Integrate/
Recall Procedures Communicate Analyze, Synthesize
Uadersfadag. Generalize Critique
P X p X P X P X P X
S ® s ® s ® s ® s ®
P X p X P X P X P X
s ® s ® s ® s ® s ®
p X p X p X p X p X
s ® s ® s ® s ® s ®
Expectations for Students in Mathematics
Memorize / Recall________________  Coniecture/Analvze/Generalize
Recite basic mathematics (acts 
Recall mathematics terms and definitions 
Recall formulas and computational 
procedures
Perform Procedures____________
Use numbers to count, order, or denote 
Do computational procedures or 
algorithms
Follow procedures or instructions 
Solve equations, formula, and routine 
word problems
Organize or display data
Read or produce graphs and tables
Execute geometric constructions
Demonstrate / Communicate 
Understanding________________
Communicate mathematical ideas 
Use representations to model 
mathematical ideas
Explain findings and results from data 
analysis strategies
Develop and explain relationships 
between concepts
Show or explain relationships between 
models, diagrams, and/or other 
representations
Response Codes
0 =  None
(Not covered)
1 “  Slight coverage
(Less than one  class/lesson)
2 = Moderate coverage
(O ne to  five classes/lessons)
3 * Sustained coverage
(More than live c lasse sfessons)
Determine the truth of a mathematical 
pattern or proposition
Write formal or informal proofs 
Recognize, generate, or create patterns 
Find a mathematical rule to generate a 
pattern or number sequence 
Make and investigate mathematical 
conjectures
Identify faulty arguments or 
misrepresentations of data 
Reason inductively or deductively
Integrate, Synthesize
Critique______________________
Apply and adapt a variety of appropriate 
strategies to solve non-routine problems
Apply mathematics in contexts outside of 
mathematics
Apply to real world situations 
Synthesize content and ideas bom several 
sources
Response Codes 
_ExgectaHona|forStud^
0 * No emphasis
(Not a  performance goal for this topic)
1 * Slight emphasis
(Less than 25% of time on this topic)
2 = Moderate emphasis
(25% to  33% of time on this topic)
3 ■ Sustained emphasis
(More than 33% of time on th is topic)
Expectations for Students in Mathematics
Memorize I Recall________________  Coniecture/Analvze/Qeneralize
Recite basic mathematics tacts 
Recall mathematics terms and definitions 
Recall formulas and computational 
procedures
Perform Procedures____________
Use numbers to count, order, or denote 
Do computational procedures or 
algorithms
Follow procedures or instructions 
Solve equations, formula, and routine 
word problems
Organize or display data
Read or produce graphs and tables
Execute geometric constructions
Demonstrate / Communicate 
Understanding________________
Communicate mathematical ideas 
Use representations to model 
mathematical ideas
Explain findings and results from data 
analysis strategies
Develop and explain relationships 
between concepts
Show or explain relationships between 
models, diagrams, and/or other 
representations
R esponse Codes 
_ _ <iMjnmeonTogjc__
0 »  None
(Not covered)
1»  Slight coverage
(Less than  one  class/lesson)
2 = Moderate coverage
(O ne to  five dassesfiessons)
3 ■ Sustained coverage
(More than five classes/lessons)
Determine the truth of a mathematical 
pattern or proposition
Write formal or informal proofs 
Recognize, generate, or create patterns 
Find a mathematical rule to generate a 
pattern or number sequence 
Make and investigate mathematical 
conjectures
Identify faulty arguments or 
misrepresentations of data
Reason inductively or deductively
Integrate, Synthesize
Critique______________________
Apply and adapt a variety of appropriate 
strategies to solve non-routine problems
Apply mathematics in contexts outside of 
mathematics
Apply to real world situations
Synthesize content and ideas from several
sources
R esponse Codes 
Expectations for Students
0 = No emphasis
(Not a  performance goal for this topic)
1 ■ Slight emphasis
(Less than 25% of tim e on this topic)
2 = Moderate emphasis
(25% to 33% of time on this topic)
3 * Sustained emphasis
(More than 33% of time on this topic)
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Tkm ortTopfc
© <D O © 
© <D O 9  
© 0  0  © 
© ( D O ©  
© ( D O ©  
© < D O ©  
o ® o ©
© ® O © 
© < D O ©  
© 0  O © 
© ( D O ©  
© ( D O ©  
© 0 O © 
© © 0 © 
© ( D O ©
O © O ©
© <D O © 
© ( D O ®
© <D ® ©
© <D 0 ® 
© ( D O ©
© ® O ©
© 0 O ®
© 0 o ©
© 0 o ©
© 0 o ©
© 0 o ©
Omdm K-12 Ma0wma0ca foptea 
Oparatfanafoont.) 
Equivaianco of dadmda, fractions, and
AddSaubtract dadmda 
Multiply dadmate 
DMdadadmais
Combinations of oparations on dadmaht 
Computing wNh parcants 
Computing wNh sxponants  and radicals
U aa of manuring instruments
Theory (a.g., arbitrary, standard units, and unit 
size)
Conversions 
Metric (SI) systam 
length and parlmatar 
Area and volume 
Suribcearsa
Direction, location, and naMgatton 
Anglaa
Circles (a.g . p i , radkta. and araa)
Maaa (walght)
Time and temperdure 
Monay
Derived moaauraa (a.g., rate and apaad)
Calendar
Accuracy and pradaon
Sfcn pie interest
Compound Interest
Rates (a.g., discount and oommladon)
Spreadsheets
p 0 p  o p  © P 0 P
1 0 9 O 9 © 9 0 9
p 0 ............ p o p © P 0 .............. P
S 0 9 O 9 © 9 0 9
p 0 p  o p  © P 0 P
9 0 9 0 9 © 9 0 9
P 0 p  o P ® P 0 P
9 0 9 O 9 © 9 0 9
p 0 p 0 p © P 0 P
9 0 9 0 9 © 9 0 9
p 0 p o P © P 0 P
9 0 9 O 9 9 9 0 9
p 0 p  o P © P 0 P
9 0 9 O 9 © 9 0 9
Mm m W PtH em CwfadMPt/
Macati A m i n a n m m rn t
p 0 p o p © 0 P
9 0 9 O 9 © 0 9
p ® p o P © 0 P
9 ® 9 O 9 © 0 9
p 0 p o p 9 0 P
9 0 9 O 9 © 0 9
p 0 p 0 P © 0 P
9 0 9 0 9 © 0 9
P 0 p o P © 0 P
9 0 9 0 9 © 0 9
P 0 p 0 p © 0 P
9 0 9 0 9 © 0 9
P 0 p o P © 0 P
9 0 9 0 9 © 0 9
P 0 p o p © ® P
9 0 9 O 9 © 0 9
p 0 p © P © 0 P
9 0 9 O 9 © 0 9
p 0 p 0 P © 0 P
9 0 9 O 9 © 0 9
p  0 p o p © 0 P
9 0 9 O 9 © 0 9
p  0 p o P © 0 P
9 0 9 0 9 © 0 9
p 0 p 0 p © 0 P
1 0 9 O 9 © 0 9
p 0 p o P © 0 P
9 0 9 O 9 © 0 9
P 0 p 0 P © 0 P
9 0 9 0 9 © 0 9
p 0 p o p © 0 P
9 0 9 O 9 © 0 9
Expectations for Students in Mathematics
Memorize / Recall________________ Coniecture/Analvze/Generalize
Recite basic mathematics bets 
Recall mathematics terms and definitions 
Recall formulas and computational 
procedures
Perform Procedures____________
Use numbers to count, order, or denote 
Do computational procedures or 
algorithms
Follow procedures or instructions 
Solve equations, formula, and routine 
word problems
Organize or display data
Read or produce graphs and tables
Execute geometric constructions
Demonstrate / Communicate 
Understanding________________
Communicate mathematical ideas 
Use representations to model 
mathematical ideas
Explain findings and results from data 
analysis strategies
Develop and explain relationships 
between concepts
Show or explain relationships between 
models, diagrams, and/or other 
representations
R esponse Codes 
Tlmeonjfogj^^
0 ■ None
(Not covered)
1 * Slight coverage
(Le9s than one dass/lesson)
2 ■ Moderate coverage
(One to five classes/lessons)
3 * Sustained coverage
(More than five classes/lessons)
Determine the truth of a mathematical 
pattern or proposition
Write formal or informal proofs 
Recognize, generate, or create patterns 
Find a mathematical rule to generate a 
pattern or number sequence 
Make and investigate mathematical 
conjectures
Identify faulty arguments or 
misrepresentations of data 
Reason inductively or deductively
Integrate, Synthesize
Critique______________________
Apply and adapt a variety of appropriate 
strategies to solve non-routine problems
Apply mathematics in contexts outside of 
mathematics
Apply to real world situations 
Synthesize content and ideas from several 
sources
R esponse Codes 
_Exgectation£joriStudent^
0 * No emphasis
(Not a performance goal for this topic)
1 * Slight emphasis
(Less than 25% of time on this topic)
2 = Moderate emphasis
(25% to 33% of time on this topic)
3 = Sustained emphasis
(More than 33% of time on this topic)
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Expectations for Students in Mathematics
Memorize / Recall________________  Coniecture/Analvze/Generaltze
Recite basic mathematics tacts 
Recall mathematics terms and definitions 
Recall formulas and computational 
procedures
Perform Procedures____________
Use numbers to count, order, or denote 
Do computational procedures or 
algorithms
Follow procedures or instructions 
Solve equations, formula, and routine 
word problems
Organize or display data
Read or produce graphs and tables
Execute geometric constructions
Demonstrate / Communicate 
Understanding________________
Communicate mathematical ideas 
Use representations to model 
mathematical ideas
Explain findings and results from data 
analysis strategies
Develop and explain relationships 
between concepts
Show or explain relationships between 
models, diagrams, and/or other 
representations
Response Codes
0 -  None
(Not covered)
1 * Slight coverage
(Less than one class/lesson)
2 3 Moderate coverage
(One to five dassesflessons)
3 3  Sustained coverage
(More than five classes/lessons)
Determine the truth of a mathematical 
pattern or proposition
Write formal or informal proofs 
Recognize, generate, or create patterns 
Find a mathematical rule to generate a 
pattern or number sequence 
Make and investigate mathematical 
conjectures
Identify faulty arguments or 
misrepresentations of data 
Reason inductively or deductively
Integrate, Synthesize
Critique______________________
Apply and adapt a variety of appropriate 
strategies to solve non-routine problems
Apply mathematics in contexts outside of 
mathematics
Apply to real world situations
Synthesize content and ideas from several
sources
Response Codes 
Expectations for Students
0 3 No emphasis
(Not a performance goal for this topic)
1 3 Slight emphasis
(Less than 25% of time on this topic)
2 3 Moderate emphasis
(25% to 33% of time on this topic)
3 » Sustained emphasis
(More than 33% of time on this topic)
155
Q m t m  K - f i  JHafliamagca T optc*
© ® ® © Basic terminology
© ® © ©
O ® © ©
© <D
© <D © ©
Circles
©  0  <2> ©
0 0 © ©
O 0 © ©
o ® © a Transfoantfona (a.g., Ups or turns)
proofsLogic,
© © Lod
© <D © © Spheres. conas. and cylinder*
Coortfnata Gaomeey
© ©
© 0 Analytic Geometry
© © ® © NorvEudtdMn Oaomatry
© 0  © © Topology
Expectations for Students in Mathematics
Memorize / Recall________________  Coniecture/Analvze/Generalize
Recite basic mathematics facts 
Recall mathematics terms and definitions 
Recall formulas and computational 
procedures
Perform Procedures____________
Use numbers to count, order, or denote 
Do computational procedures or 
algorithms
Follow procedures or Instructions 
Solve equations, formula, and routine 
word problems
Organize or display data
Read or produce graphs and tables
Execute geometric constructions
Demonstrate / Communicate 
Understanding________________
Communicate mathematical ideas 
Use representations to model 
mathematical ideas
Explain findings and results from data 
analysis strategies
Develop and explain relationships 
between concepts
Show or explain relationships between 
models, diagrams, and/or other 
representations
Response Codes
0 * None
(Not covered)
1 » Slight coverage
(Less than one class/lesson)
2 = Moderate coverage
(One to rive classes/lessons)
3 ■ Sustained coverage
(More than five classes/lessons)
Determine the truth of a mathematical 
pattern or proposition
Write formal or informal proofs 
Recognize, generate, or create patterns 
Find a mathematical rule to generate a 
pattern or number sequence 
Make and investigate mathematical 
conjectures
Identify faulty arguments or 
misrepresentations of data 
Reason inductively or deductively
Integrate, Synthesize
Critique______________________
Apply and adapt a variety of appropriate 
strategies to solve non-routine problems
Apply mathematics in contexts outside of 
mathematics
Apply to real world situations
Synthesize content and ideas from several
sources
Response Codes 
^Exgectatfonsfor^tuden^
0 * No emphasis
(Not a performance goal for this topic) 
1 «  Slight emphasis
(Less than 25% of time on this topic)
2 ■ Moderate emphasis
(25% to 33% of time on this topic)
3 x Sustained emphasis
(More than 33% of time on this topic)
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Summarize data in a tabta or graph 
Bar graphs and histograms 
Pis charts and circle graphs
Lins graphs 
Slam and iaaf plots 
Scatter plots 
Be* plots 
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Simple probabtlty
Compound probabilty 
Conditional probability 
Empirical probability 
Sampling and sample spaces
Independent vs. dependent events 
Expected value
Binomial distribution
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Expectations for Students in Mathematics
Memorize / Recall________________  Coniecture/Analvze/Generalize
Recite basic mathematics facts 
Recall mathematics terms and definitions 
Recall formulas and computational 
procedures
Perform Procedures____________
Use numbers to count, order, or denote 
Do computational procedures or 
algorithms
Follow procedures or instructions 
Solve equations, formula, and routine 
word problems
Organize or display data
Read or produce graphs and tables
Execute geometric constructions
Demonstrate / Communicate 
Understanding________________
Communicate mathematical ideas 
Use representations to model 
mathematical ideas
Explain findings and results from data 
analysis strategies
Develop and explain relationships 
between concepts
Show or explain relationships between 
models, diagrams, and/or other 
representations
Response Codes 
_<_>_i<i(iTjme^>nJ^gjc-i^
O s None
(Not covered)
1 = Slight coverage
(Less than one class/lesson)
2 = Moderate coverage
(One to five dassesriessons)
3 * Sustained coverage
(More than five classes/lessons)
Determine the troth of a mathematical 
pattern or proposition
Write formal or informal proofs 
Recognize, generate, or create patterns 
Find a mathematical role to generate a 
pattern or number sequence 
Make and investigate mathematical 
conjectures
Identify faulty arguments or 
misrepresentations of data 
Reason inductively or deductively
Integrate, Synthesize
Critique______________________
Apply and adapt a variety of appropriate 
strategies to solve non-routine problems 
Apply mathematics in contexts outside of 
mathematics
Apply to real world situations 
Synthesize content and ideas from several 
sources
Response Codes 
aaiJjxgecUftjonsJcH^
0 ■ No emphasis
(Not a performance goal for this topic)
1 * Slight emphasis
(Less than 25% or time on this topic)
2 ■ Moderate emphasis
(25% to 33% of time on this topic)
3 x Sustained emphasis
(More than 33% of time on this topic)
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Expectations for Students in Mathematics
Memorize / Recall________________ Coniecture/Analvze/Qeneralize
Recite basic mathematics facts 
Recall mathematics terms and definitions 
Recall formulas and computational 
procedures
Perform Procedures____________
Use numbers to count, order, or denote 
Do computational procedures or 
algorithms
Follow procedures or instructions 
Solve equations, formula, and routine 
word problems
Organize or display data
Read or produce graphs and tables
Execute geometric constructions
Demonstrate / Communicate 
Understanding________________
Communicate mathematical ideas 
Use representations to model 
mathematical ideas
Explain findings and results from data 
analysis strategies
Develop and explain relationships 
between concepts
Show or explain relationships between 
models, diagrams, and/or other 
representations
R esponse Codes 
>><ii|T1meionTog^
0 = None
(Not covered)
1 »  Slight coverage
(Less than one class/lesson)
2 = Moderate coverage
(One to five dassesfessons)
3 » Sustained coverage
(More than five classes/lessons)
Determine the truth of a mathematical 
pattern or proposition
Write formal or Informal proofs 
Recognize, generate, or create patterns 
Find a mathematical rule to generate a 
pattern or number sequence 
Make and investigate mathematical 
conjectures
Identify faulty arguments or 
misrepresentations of data
Reason inductively or deductively
Integrate, Synthesize
Critique______________________
Apply and adapt a variety of appropriate 
strategies to solve non-routine problems
Apply mathematics in contexts outside of 
mathematics
Apply to real world situations 
Synthesize content and ideas from several 
sources
R esponse Codes
0 * No emphasis
(Not a performance goal for this topic)
1 * Slight emphasis
(Less than 25% of time on this topic)
2 ■ Moderate emphasis
(25% to 33% of time on this topic)
3 ■ Sustained emphasis
(More than 33% of time on this topic)
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The following Information is collected as part of the registration 
process
Name:_________________________________________
(Note: Your personal information will be kept confidential.)
Email address:_________________________________________
(required for on-line ac c e ss  to  individual results)
District:
School:
Position:
Providing your name and email address will allow you to gain access to your 
individual results along with results for your school and/or district.
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Appendix D: Permission Letter to Use SEC
W ISCONSIN CENTER FOR EDUCATION RESEARCH
DATE: March 31, 2014
TO: Ed McDonough
FROM: John Smithson
RE: Permission to use and/or modify Survey of Enacted Curriculum
Instruments
Ed,
Thank you for your interest in using the Survey of Enacted Curriculum (SEC) 
instruments as a component of your dissertation work. The SEC instruments arc 
available for use under limited copyright by the Wisconsin Center for Education 
Research. The instruments may be used in whole or part for non-profit educational 
purposes. You are welcomed to use and/or modify the survey instruments as fits your 
dissertation needs. We only ask that you include an appropriate reference to the SEC 
instruments in your dissertation.
Keep in mind that use of these instruments may require IRB approval from your 
institution.
Thanks again for your interest in the SEC, and best wishes on your doctoral work. 
Regards,
John Smithson, Ph.D.
Director, Surveys of Enacted Curriculum 
Wisconsin Center for Education Research 
University of Wisconsin-Madison
__________________________SCHOQt OF EDUCATION • UNIVERSITY O f WISCONSIN-MADISON ____
I02S W n t  Johnson S trM t ■ M td n o o .W I 53706-1794 ■ 60> 363 4200 •  fax: 600 263 4440 • m x a n i u l i
164
References
Bickman, L. (1987). The functions of program theory. New Directions for Program 
Evaluation, 1987(33), 5-18.
Black, P., & Wiliam, D. (1998). Inside the black box: Raising standards through
classroom assessment. London, England: School of Education, King’s College 
London.
Blakely, C. H., Mayer, J. P., Gottschalk, R. G., Schmitt, N., Davidson, W. S., Roitman,
D. B., & Emshoff, J. G. (1987). The fidelity-adaptation debate: Implications for 
the implementation of public sector social programs. American Journal o f 
Community Psychology, 15(3), 253-268.
Carroll, C., Patterson, M., Wood, S., Booth, A., Rick, J., & Balain, S. (2007). A
conceptual framework for implementation fidelity. Implementation Science, 2(1), 
40.
Century, J., Rudnick, M., & Freeman, C. (2008). Accumulating knowledge on elementary 
science specialists: A strategy for building conceptual clarity and sharing 
findings. The Science Educator, 17(2), 31-44.
Chen, H. (1990). Theory-driven evaluations. Newbury Park, CA: Sage.
Creswell, J. W. (2003). Research design: Qualitative, quantitative, and mixed method 
approaches (2nd ed.). Thousand Oaks, CA: Sage.
Curriculum and evaluation standards for school mathematics addenda series.
(19911992). Reston, VA: National Council of Teachers of Mathematics.
Dane, A. V., & Schneider, B. H. (1998). Program integrity in primary and early 
secondary prevention: Are implementation effects out of control? Clinical 
Psychology Review, 18(1), 23-45.
Darrow, C. (2009). Measuring fidelity in preschool interventions: A microanalysis o f 
fidelity instruments used in curriculum interventions. Nashville, TN: Vanderbilt 
University.
Durlak, J. A., & Dupre, E. P. (2008). Implementation matters: A review of research on 
the influence of implementation on program outcomes and the factors affecting 
implementation. American Journal o f Community Psychology, 47(3-4), 327-350.
165
Durlak, J. A. (2010). The importance of doing well in whatever you do: A commentary 
on the special section, Implementation research in early childhood education. 
Early Childhood Research Quarterly, 25(3), 348-357.
Dusenbury, L., Brannigan, R., Falco, M., & Hansen, W. (2003). A review of research on 
fidelity of implementation: Implications for drug abuse prevention in school 
settings. Health Education Research, 18(2), 237-256.
Dusenbury, L., Brannigan, R., Hansen, W., Walsh, J., & Falco, M. (2005). Quality of 
implementation: developing measures crucial to understanding the diffusion of 
preventive interventions. Health Education Research, 20(3), 308-313.
Elliott, D. S., & Mihalic, S. (2004). Issues in disseminating and replicating effective 
prevention programs. Prevention Science, 5(1), 47-53.
Fagan, A. A., Hanson, K., Hawkins, J. D., & Arthur, M. W. (2008). Bridging science to 
practice: Achieving prevention program implementation fidelity in the community 
youth development study. American Journal o f Community Psychology, 47(3-4), 
235-249.
Fletcher, S., Zimmerman, S., Preisser, J. S., Mitchell, C. M., Reed, D., Gould, E. , . . .
Reed, P. (2010). Implementation fidelity of a standardized dementia care training 
program. Alzheimer’s Care Today, 77(1), 51-60.
Fullan, M., & Pomfret, A. (1977). Research on curriculum and instruction 
implementation. Review o f Educational Research, 47(2), 335-397.
Gamoran, A., Porter, A. C., Smithson, J., & White, P. A. (1997). Upgrading high school 
mathematics instruction: Improving learning opportunities for low-achieving, 
low-income youth. Educational Evaluation and Policy Analysis, 19(4), 325-338.
Gresham, F. (1989). Assessment of treatment integrity in school consultation and 
prereferral intervention. School Pyschology Review, 18, 37-50.
Gresham, F. M., Macmillan, D. L., Beebe-Frankenberger, M. E., & Bocian, K. M.
(2000). Treatment integrity in learning disabilities intervention research: Do we 
really know how treatments are implemented? Learning Disabilities Research 
and Practice, 75(4), 198-205.
Guidebook to examine school curricula T1MSS as a starting point to examine curricula. 
(1997). Washington, DC: U.S. Department of Education, Office of Educational 
Research and Improvement.
Hansen, W. B., Bishop, D. C., & Bryant, K. S. (2009). Using online components to
facilitate program implementation: impact of technological enhancements to all 
stars on ease and quality of program delivery. Prevention Science, 70(1), 66-75.
166
Huseln, T. (1967). International study o f achievement in mathematics: A comparison o f  
twelve countries. Stockholm, SE: Almqvist & Wiksell.
Kurki, A., Boyle, A., & Aladjem, D. K. (2006). Implementation: Measuring and
explaining the fidelity of CSR implementation. Journal o f Education for Students 
Placed at Risk, 11(3-4), 255-277.
Lee, C. S., August, G. J., Realmuto, G. M., Horowitz, J. L., Bloomquist, M. L., & 
Klimes-Dougan, B. (2008). Fidelity at a distance: Assessing implementation 
fidelity of the early risers prevention program in a going-to-scale intervention 
trial. Prevention Science, 9(3), 215-229.
Loucks, S. (1983). Ensuring success: Good news from a study. Educational Leadership, 
41, 3-32.
Mertens, D. M., & Wilson, A. T. (2012). Program evaluation theory and practice a 
comprehensive guide. New York, NY: Guilford Press.
Mihalic, S. (2004). The importance of implementation fidelity. Emotional and Behavioral 
Disorders in Youth, 4, 83-105.
Mowbray, C. T., Holter, M., Teague, G., & Bybee, D. (2003). Fidelity criteria:
Development, measurement, and validation. American Journal o f Evaluation, 
24(3), 315-340.
O’donnell, C. L. (2008). Defining, conceptualizing, and measuring fidelity of
implementation and its relationship to outcomes in K-12 curriculum intervention 
research. Review o f Educational Research, 75(1), 33-84.
Porter, A. C., Schmidt, W. H., Floden, R. E., & Freeman, D. J. (1978). Practical
significance in program evaluation. American Educational Research Journal, 
15(4), 529-539.
Porter, A. C. (2002). Measuring the content of instruction: Uses in research and practice. 
Educational Researcher, 31(7), 3-14.
Porter, A. C., Polikoff, M. S., Zeidner, T., & Smithson, J. (2008). The quality of content 
analyses of state student achievement tests and content standards. Educational 
Measurement: Issues and Practice, 27(4), 2-14.
Remillard, J., & Bryans, M. (2004). Teacher’s orientations toward mathematics
curriculum materials: Implications for teacher learning. Journal for Research in 
Mathematics Education, 35(5), 352-388.
Rivkin, S. G., Hanushek, E. A., & Kain, J. F. (2005). Teachers, schools, and academic 
achievement. Econometrica, 73(2), 417-458.
167
Rogers, E. M., & Eveland, J. D. (1977). The innovation process in public organizations: 
some elements o f a preliminary model: Final report. Ann Arbor: Department of 
Journalism, University of Michigan.
Rogers, E. M. (2003). Diffusion o f innovations (5th ed.). New York, NY: Free Press.
Schmidt, W. (2004). A vision for mathematics. Educational Leadership, 61(5), 6-11.
Schoenfeld, A. H. (2002). Making mathematics work for all children: Issues of standards, 
testing, and equity. Educational Researcher, 3/(1), 13-25.
Slavin, R. (2003). A reader’s guide to scientifically based research. Educational 
Leadership, 60(5), 12-16.
Sloane, F. C., & Kelly, A. E. (2003). Issues in high-stakes testing programs. Theory Into 
Practice, 42(1), 12-17.
Smithson, J. L., & Porter, A. C. (1994). Measuring classroom practice lessons learned 
from efforts to describe the enacted curriculum: The Reform Up Close Study.
New Brunswick, NJ: Consortium for Policy Research in Education.
Stein, M. K., & Kaufman, J. H. (2010). Selecting and supporting the use of mathematics 
curricula at scale. American Educational Research Journal, 47(3), 663-693.
Teddlie, C., & Tashakkori, A. (2009). Foundations o f  mixed methods research:
Integrating quantitative and qualitative approaches in the social and behavioral 
sciences. Los Angeles, CA: Sage.
Usiskin, Z., & Dossey, J. A. (2004). Mathematics education in the United States— 2004: 
A capsule summary fact book written for the Tenth International Congress on 
Mathematical Education (ICME-10) Copenhagen, Denmark, July 2004. Reston, 
VA: National Council of Teachers of Mathematics.
Vartuli, S., & Rohs, J. (2009). Assurance of outcome evaluation: Curriculum fidelity. 
Journal o f  Research in Childhood Education, 23(4), 502-512.
Wayne, A. J., & Youngs, P. (2003). Teacher characteristics and student achievement 
gains: A review. Review o f Educational Research, 73(1), 89-122.
168
Birthdate:
Birthplace:
Education:
Vita
Edward Sean McDonough
January 3,1970
Camden, New Jersey
2009-2014 The College of William and Mary
Williamsburg, Virginia 
Doctor of Education
2007-2009 The University of Mary Washington
Fredericksburg, Virginia 
Master of Education
1994-1999 Thomas Edison State College
Trenton, New Jersey 
Bachelor of Arts
